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Abstract of JP 2004061319 (A) 

PROBLEM TO BE SOLVED: To collect or detect a 
sample from a passage without a sample leak in a 
capillary-shaped passage. ; SOLUTION: A first 
groove 5, a second groove 6 and each liquid storage 
vessel are formed on a groove forming surface of a 
first member. A second member is fixed on the 
groove forming surface by adhesion. The capillary- 
shaped passage 16 for the sample partitioned by the 
first and second grooves 5, 6 and each liquid 
storage vessel of the first member and the second 
member is formed. The inner surface of the passage 
16 is non-adhesive. DNA is separated in gel by 
electrophoresis in the passage 16. Then, the second 
member is exfoliated from the surface of the first 
member, and the DNA is sampled from the second 
groove 6. ; COPYRIGHT: (C)2004, JPO 
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N-7t:HMSF, M - ( 7 JV * h 7 r Z h ) Y M S K , N--77J|/Dt ; ;7 i 
: i Y M 5 K , N - ( 2 - 7 D O 7 i. : Jl ) T M 5 h' , 2. 3-V70D-N-<2 
. 6 - V X T JU 7 x Z ;i ) T M S F - 2. 3-V70C1-N- ( Z -If Jlr - 6 - ^ T 
7 r Z 7U ) Yl/-fSH<5*Df N- (Sfc*;feB;#ff}fc7rZyi') 7 M 5 F : N - ^ > 
7* - 2 . 3-■7•!7□D7^^'3=H , . N - (4' -7Jt?D7i:^) - 2. 3 - 7 1 7 □ 
DYMSF«)tl?ADr>tStJYM5F ; C F P + : 7 7 i I ? M 9*D ^ 
JXRlttt^YMSF ; Nf - ( 4 - J i^t 7 - l! - t F Q =f -7 7 i : I ) YMS 
fJ<5fe? : *^3v , *->St#'riYL'-l'$f ; ; N-y F t 77 i I i T M S F 5))llf 71 
Dt7lt*t JYM5F ; N - C 3 - C 7* X ? JU 7 § / ) 7- □ £' h> ] YI/^5F"<5to 
?7?/ttttHMSF : N - ( 1 - CUZJU) 7 l"f S h' Ofc? #»»§SY 1/ 10 
UF ; N - (7*yf *7?/-4-Xf Jl-3-7Y'J:^) 7 M S F , N - ( 4 - 
7 Z y / - 1 - /7U) YM5F<5ftlfa5l5 5It*tHM5Fffff'f HtlJ. 
[ 0 0 2 6 3 

£ ;fe < <t ft tt ( a. ) HY, - (7-1/3! yT->:eiffl*4l?) t ffl 1 1 I C 

H?t. fflfcttS«?*3tf*l#5 0 0~5 0 0 0 0<!>fc<?>#*ifii*l3. ^ # 

idtt* y i?JXK77 l JiS'i)ifitt?f 'JJY-vtY, x # + v tt ffi <?> 

* -t* x > w a © c x ? ) 7?y*iixf*, # 3- * «* c ( x ? > 7!?you*nt 
3 * y ■? i/ if stiz. 

YK 5 K S<5i&t^f '73 Y - V I Ttt, #J7cl*. 7j?y7 1 f-7^?l^>7 , yz--^7L/ 20 
UF J7'JI-F, 3f l 7rt-7^fl/^7 ,| 7 3-il'Yl"f5F7Cf-h0<ll?Ji; , 7f 
K7^fl/>7 l 7D-^YU'f5h'7^fl'-F5V l ^*iTi;+lI. 

i . «jtHr^yT-^*y3rY-tad*»^icV£*»*u<. jj'H**?/?- 

. 7 M S F « f / Y - , CI)lf ;Y-. fliH-T^S^ftiEftl/ Til). & £ ft 
7"tt^Z>:t°Jfe?J)Z. )SttX?^¥-«Mftfe^ftW ( a. ) K . 16 8.® mW, 

y:jY-v, f t «f / Y-<5i6»^r z c u u. « ib <s> =e / 

[ 0 0 2 7 ] 

its* (x) is . iSttx?^¥-ai©^»icj:yte*tt*tttr^~?9 i ^t<i)-?*)y. * 

MlUYftftl (a.) t3*t^. lflSC» (x) BHfc ft » (a.) SftY^Yt^ 
. «««<3Ht e» (a.) ©iift»-?t«fcl). ffiJEfc (X) Ctt, * * C » L> T , ^ <9 ffi <9 

fi iff tt? (X) c8?C*D7i8A*fflt3C Vtf^flSIfti^Wtt. * £ Efl "? « ffl ? 

zmttx*n*-ac*n,7S*t-?*>y. ft « » (a.) ti&Yttic^^««tf? 

ft 41 Br , » C *J IR I* < . flJ 2. fi? , "5y*A«dl«»»J. Jztf^mftflB&flJ* 3 ? 7 

^^J;?5*SftM*fefJ^b7lS - P-tert-7fH'J7DD7t!F7 l 
/ 7 , 2. 2' - ; /Iht77CF7i/7, 2 - H F Ot 7 - 2 - / f 1 - 7 i I 
Jl,7a/t7 - 1 - ^7«3lD?7«F7i/7»;' , (7y7 I y7, 4, 4' -C!7 ; //f 
Jl7Sy\7 1 /7 I /7, 2-7DD? ?tt>F>, Z - / f f Jt t t 7 F 7 , 2 - 
If ^ tt> F 7, 2--fy70Clf ^*t7F7<5*D? : 7F7S|: -X y V 4 y , 

^7^^ >/f in-f/k 'x>y-<>'fy7*at:7i-x-7 : -;i,. "oi^o-f 77f in 

-f ^7/01-7*^ ; V h V * T- J\, T 9 - h , t FD ! t7770Mf 

7ib7i:A^h79!lnf^7-7^ir^-Affi : N - 7 7" h" 7 A- 7 t:Jl-7 I :Jl?M 

; S f;#<t>7 7 , h-#¥#^ifi;ti3. * *. . 7UYSp»4tft»«y®*fttt**eiH»iW 
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[ 0 0 3 0 ] 

7^ yy7^7 <-o:o7it«Bfr2»ftcii. Mara? (x) ©*«<t©ai5»c 

¥) « T tt J - 15 , ffl^tt (X) <?;3#I*^^-»*9B*iB't*«HtfiP;8-VbT?*?' 
:;?J7l*ftJflit, ffifrtt(x)7j«'te«ttt^U'73T , J. » -3 # ?I » * *. IE 5* 
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«ltlc^tf??IHJ. »*«¥«fc<!>«JBI*, <tft» Col) 

mmm- s a * ± ai * s . 5S*fcx*;i, 5* «fflr^^-?©«* 

SittX*;U^-*»«CJ;';. S?fctffS-<9fflS!Cfc (X) tift7tJ»6Ctt, J5u £ <D J; 
? S*U»tt # U # . 8}&B#iaf l J-?$>Z'*:lf3BtttP*-?flHbU, 9t»f^sJf7a«l)»-&» f 

ttBtflfiBttvrZJ&SttfcZ. 

fiS fS ? 3= 3 . 
[ 0 0 3 1 ] 

- « t ■ » -r 7 . j)Ztittu-f-^v<9iS*tx?;t,^-«(i)tr-^t*Bri¥<?>7 * 

h l J , /757 4-9?*J?J«-?n. 

Ay-Z>7B*3*ICT3lt*ri*-W«At»afr?*6Ctt. ■ Jt * , * & §5 * 
© * v it o a ex: vp (x) 1S§&X*» ^ u -zMt Wtmt t («t*, c<9 5"QJIt r 

\;?fT3J*d#3>>3) - * flHb <5 » flf * (X) 0^S^^Hc«*-?3f)'), fl! f£ H 
JS^S^^tC^^ift^JRl^b. z>#tsyiC£Z<ftiR, ?X £ V <9 If 58 ffJ 0 >« # 5A IC J; S lit L) 

a#cj;-3-?r?ra;rtt3ftj^5c«aj©^tt:-'t^i3; - at ft ii jsc a> (x) ©*«^ai©B«: 

it a. at n (x) t se^cHtsttr, «n o &# m z n c jb u t u « u 

& & i . 

t 0 0 3 2 3 

ifiJitt^js-w^Btiia^w (x) <s» (¥) nt»?ff»t ^ <?> * w . ff w £ a 

UlftOIfttfini*, IHB*tt©BP# t * U T U *7 ft An. wsiiuffl^ t 1 BP* 
, BP^»^»»BtlfR»ttl*:*lcaH©l*llH'4:«7ff«'ffl|5tt»tt?*>3C>£e. B B 

*-©»«ICJ;? ? 4" 9 □ 51 -ft t* A <f X B , BBrttfc»x»ttB<?>»Cffl** , r3»#, 

¥«tt»#«BttTiRU, «<t»#*5*ttt^?-5:UJ:?5:iaj5£ , » (X) t * H u . ss « 
X** i P--«<Z>£lll*tJlC«fc3¥«fc*. ir tl C 31 * ft < . tfett'tlllCifcflo, If K B 
fl5VgK'Ta5^<j)^tK3t-r2A^-Z>7 , B3t)AfCJ;oTPS)?t3C-i;^itl^3. 40 

« a* . ss-aittBicte^^Jt^^u^Sdn:*.. aftoniiSJiJtifttittHJ 

:^»?n. *?E«C<fc7*-Qf^S8<?)Y-f5 r n5aff7"A'fX-?fS:. »^8P*JB#fc* 

«taffii,*.t0?»)?Jiftcea»©rtia>;*2»«'#»tt«tt?*?. c <?> «t 7 a if 

X) 9¥tft»t»l«Vb7fl!SU. C*lta*BLfctt. IfMSfiPVJfffSJfl-O^TB 
3fe*2A*-Z>5' , B*»CJ;->-?»S)?*-ZC * # itt * 2 . 
[ 0 0 3 3 ] 

[ * ft A3 

JSIT, f?ft#3C<fc ( ) SlCPfflC&aSt J# . *B«ttCfti>*»0!lCBl**tl* 

fe <9 "2* tt * 1 1 . 50 
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01 751E3tt*£«Q$-?II&#J[C^3?^?D*&^;WXt/Tvtt<?-?-£)2. 0 1 

z vmt 7 4 o n*A&r r 4 z z o \& , #j yT-tt^azs-apfctA* 

£H3, ai4tI»«IU7al#VU7i«TH, Mi40-»CTlI7l^WS» 

0ljS,C#03C3Tfl1T» »-)» 5 ttffl£l*?H»K:j<!>*S!c;Wfi?**l. t 0 W * C tt B? 
R»7. 8#ff?flC**l7l)S. &8?>8»7. 8fS*-8PttAC5a«^|n}IClta-r2}L-?^ 
^7*-5*5*26*M 0) * * SI V t * 9 b 7 ?F*J«S Ttl , -S<5ffi'i8att«l8fflffi')S»7 7- 

tJ. «*<9W»»tt*-W««8-*a->-r«R*¥©»#TW»^«*l", *«©»A 10 

S-*5(C£*t3!B^3*6t3:#J*l*lgtt»:*Tft. *fiffl)TH*^bTffiltl3r^)Uf*« 

tir«<r?*.«o»^.B?s«a?v» = iif»*io>j*iJLt»tf7ft | J i, * *r m » ? . i 

0 »«r«»7 . 8*8*c*^5*6#«*-wttA0*S;&ffi<9**iH?*>z*»i vt 

HL 7ff£J5E 7 ft. 7 o 3 . 
C 0 0 3 4 3 

SS-aPttAIC<JU)T>§5, etPB)rtfe^«4<<>S(l]Tyi»Scll4(x"i;LT, C©»r*55i: 

1 4 ol (C ttfflX ISt5tt!<?iS - 8P# B #B * 7ft 7 U I . » - fiP » B tt £ « 1 1 Cill 2 

. Ill 3t»iL7»lff^l7r?^?tl7a9, S11 3 0$itS61 1 3 cl * U 20 
7«£l#tf*»H»UT¥«tttt*CU7*5*ttTtt*L-, SS-fiPttACi)3lff?SS , ll4oLlC 
HI?tt7-ffjtl7U 3 . 

^0^^, 5S-85«A©*5. 6^C4lC*3«ir7*z.BPttBq>ttftlBI1 3 ex. <Z> ^ 15] EJ SP 

i 5 ^?»t$s«ist»i e t » art 3 . c^Jid, s-8P#B<?>*3i°J!fflffi 5 i* # « * 

ftCl<73i(:Y7, 5* ft 1 et«ft3 3l#C9ltU7tftttJ58?SU. tt K 1 EC 
« I ) 7 » - » 6 *«I&fliar>*«7£cVSS-flf5£fS8 * tSt'»*t*-lllt 1 6 a,* U , 
55-»6*SS-£?>9§Hfff5««?. 1 0t9e'l»tiz*R 1 6 iUi. # » »1 6 
do, 1 eittaJltHUlTfflfcWI 0 0um*<!tfif«C»«?ft. ftJLoai^K^tll 
i'JXf 5(<lStlt7HL 

»«|1 3a.cT)T-T«l°liaP1 5t*tt«ltC«ll£UT*©««ttt«ttt*r7*?C 30 
Sa^T^CIS:. fllttt»dI1 3 <x£# t ¥«tt1*l& C I 7*6*tt t ft # U £*C, 
111911 5tSU7?71=>7U7B*tSC);?, *J (r) 1 BM 5<2>*t££«-tt7-tt7# 
KlttCtfttt-tU. BE til*. J^lPltaifiPl Bt*»fe«ftll1 3 a.±W ctt^tffJ^U *ffJ 

[ 0 0 3 5 1 

* Jfc , C9T ^DaftfyU X 2 OftlSSSlfA'f 7t«?!iL7fi l ; , * - St H 1 6 
a?»«»19fi«l7C(Jtttt»AU ft-fiiSaBCtt»fitJfAL7i)i<. S«V» 
ffi<5)fflClI?»«Etepj«DtZC^!C<t;^7fflWb. SS - 5* » 1 eoLtmsas U <ltl 
&3*«i6lCJ;o7^»-f3 DNA^^^lItt, # » 8? 5« If 7 &i*55-fl?>8»8-\«ai 
ttl»JCK«3. (1 « C - » - 51 » 1 6 f,7liSSllBT?fi<f?ceffittfAb, 55 H BT 40 
SR » 1 0 C»ttt»At 3 VttClttlHclHSt^Pilt I CVC*o7ail, SB - 

>* » 1 eo.^i;aai e 69^«spr:U4tJ dna*- » - j* b i 6 i t « h ht >s « 

^IrICZtKv hVU7^»n^|ll8tC, #3 L *e<)iil)CJ;->7£-It7ft»2C'i:C«2 
. fa. S-*ttttE-?tt*Wrtl7Ul. 5tC»-£C*»-»»1 6ol> 1 6 f> 1 3E U £ tt 
Ctt* t I C V 7 - * i£ # <9 « fil ^ «■« t B,«7-tf 7 C V #7- * J . 

L2ft!fi-|«AVIz»fiB9«ISITF (N/citi) a J I 8 K 6 4 0 4 -5 
7-i8f tITSS?J5tC Vt*7-f , ffi 8P » A , B ? ItiUt 1 Wit E t tit *l ® BIS A. B 

T F = F / t 

flL, F =«IIMt (N) . 1 :»fl©« (cm) 50 
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*t cr> if) . ft * & M T F & ± <0 1) 1> X - & tl A Y X z. & tl B ? m & t Wt \C . 55 - §5 *3 A * 
S5-a5*JBQ)^St?fi*mStfil*. 3 rcStl 7 ft < ■O * "? So BP A . B t«*t 
I C Y « < SJttt ff)CU?H. 
[ 0 0 3 6 1 

*1S;6S#JCJ;27d'?na#^A^Z2 0tt±&©*J£'££b7<Jir l J, ^C^^ffiffl^^ 
If, ^ 1 2CfiU7, S-##A©*Pl£-[ffi4<x>:tl:^a5WB©S'&Iil3a.* 

mmm 4 o,icbjb t 3 m 5 . e^.?>*ffr>9«i7. 8. ■? . 1 o v * - m*t b ©&fc n i 3 
ac, Yoaa#T'AU2ocJiii7,sii»iea, i6f>*«-irr)£ffl8. ? , i 

0BC5-JHR (IIE^^SBIC <fc 'J f^^tt^SStttt) t * £ U . 2 B t(C 2#B1« 
Ib7y*tr?ffib7^<. ^I7i-;1B1 6a,<i)«iaffl«'5S«7ICW^BrDNA0j» 
ffi>«JS » t f 1 ( Jiffifcia *f? >8 y u t E fiSSg t J ) . 

«I8«yBT)«M7-?t3:(Dl-aie-?S5eLfeDNA1 8^SS-8?Sfi»8C 31^-3^ >i il "7 » - 

5 K 1 6o.nt*»f3. D N A 1 BJH-SH1 6 fc * <9 £ * fiP 1 6 c C ?Jll L 

? . * » « B » » 7 . »-W*»8l*J<!>*a^<!>a***Bf**. 3? C S - » SI 1 6 t O 

§5 - BTJtW 9 9llt fZHY t SSEBTiSfl 1 0 0 «tt ■ tt Y £ 7 J: 7 C IS 51 * 5± t «P *0 20 

U 7 a « * Z >! . i-»B1 6o.Vl-am Sfc^SEMaPCftftt-IDNAi*. ^Stt 

■ - a * i 6 b t m = h mm Id i°i c x * v f- * u 7 » » r 2 * # c > DNAtf»^i<5* 

#»WRri«« 7 * C»H t * D N AJ5»±8E3S*»J^© *-»» 1 6 <x f <Z> D 

« ll . 

•* © a . iixm eiioaataBrr**, a - a » i 6it?*«nfeZ/i(vh 

*J|tr-tt^V»-8!«A<j)5»0J« , BI4iX»r?K*Elrc«iKfI©?, * ~ * 6 ( * - a IS 1 30 

6 t) + C««ttlfe*Bl?;S<9DNA 1 8 © X * v ht«lt JC)i»?M. <S L) I* 
DNA 1 8tff*-*6*C*Kbfe«:«S-?> S*ttO?-n-5-<5X?l/-^t^ 

[ 0 0 3 7 1 

±J*©£?C*IISfcfllC,£n.W, ftf*©SJttA. BtllbTY-f ?Dl*f^aifl 

t b a? u # ^ > »e n « «; <p a » 1 6t?iat4Dic^s< a » i etc 

ft^CV^T-fZ. L»6 i t©^-?*^8P»BtSfi-fiP»A»'4*Jltt-^C^-7*, ft K 1 
6 © » " a » 1 6&#>4£-Ett18©DNA1 8 t ffil b 'J & W 0 9 t J 7 ? J 

+0 

[ 0 0 3 8 ] 

^C*^©f5-1II$#JColl7a5irJ:'J&flf?r3. 

El 5 C m * T -Y 7 □ a # t" A >f X 3 OK. »-SJ«A©&8#!S:iff*JB ^^ftiaiJ; 
V * *= I > # « *-a5ttB©&g#*-fiPt}A*©ffi*3ii8.£ i ;;J\7<. *j«©»C«!KU 
7U*7il5)HU#*l/"Zllt!ll. 55 ^ B 13; . ^ © £ *? 1 1 ©»d IB 1 3a.^l3: 
& **fllJ © m 1 1 aC±SUfeffitaiJ; 'J StiaStSt3i^tt3 1 till 7 
S17U J. 

C ©i*ft> ?S5S*}3 1 V *» 1 1 V©«*3$£r*55-£0*-8l5;ttA. Bia©«*3:l&J: 

, ;tS.<t&3£74t7llZ. 

CQJ;ir«»ja:icrtLI*, *Jtl»t(Utt*-S5«A^!8-SIttB<5>ffl^W3 1 ^tf¥7l(! 50 
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»L7*Jlttn.a*x»;IJBtttMTttZC**<RS$*rA. B t »i? tt i C V*? f 
1 . I 
A. 96 - BPttAQ&Jf #n5flPttA. B <i> ft * 3* S «fe V /Jv * U * d C B . I3ic«ltt3 1 
t»-8!*JA©S*M CHlU7fiittt<f:il. S-f«ASt#I-ffttB»ttCffiBi»A 
. B<?>ft*3l&J: ( ).<J\?U«ftCtt, 55-BPttA^e>*^an*fBCTUT-tn. J i'*l*tt1 
. 1 1 IC H 3t 3 1 tH«0?$rt7l#«fcU. Ctl^^at?!*, ? 7 D )H fff A X <5 
«ffi*C7-f 9D»#f Ani3»»i:Bil/7Uia. Y ?D»#T , A-rz<I>«ffl 

*fe!ElCSU<9*liS«IVLT. *-85ttA>:96-8J«BOffi*5IS^> iSttX***-!!* 

« . M B £ it > »*V©tttt*;fciaasS'S<?>Stt#H»l3:lt3 1 mi^JSfC^'JfiTU 10 
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(54) MICRO FLUID DEVICE AND ITS USING METHOD 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To collect or detect a 
sample from a passage without a sample leak in a 
capillary~shaped passage. 

SOLUTION: A first groove 5, a second groove 6 and 
each liquid storage vesset are formed on a groove 
forming surface of a first member. A second member is 
fixed on the groove forming surface by adhesion. The 
capillary-shaped passage 16 for the sample partitioned 
by the first and second grooves 5, 6 and each liquid 
storage vessel of the first member and the second 
member is formed. The inner surface of the passage 16 
is non-adhesive. DNA is separated in gel by 
electrophoresis in the passage 16. Then, the second 
member is exfoliated from the surface of the first 
member, and the DNA is sampled from the second 
groove 6. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

Form a slot in the surface of the part I material, and the second member adheres to the surface 
of said first member, The directions for a micro fluid device forming a channel of a capillary 
shape sample divided with a slot of said first member, and the second member, exfoliating said 
second member from the surface of the first member, and extracting or detecting a sample from 
said channel. 
[Claim 2] 

It has the intensity whose said first member and second member are stronger than adhe sion 
stre ngth_of this first member and the second member, The directions for the micro fluid device 
according to claim 1 which is the exfoliation which exfoliation of the part I material and the 
second member depends to extend the first and the second member between tension grasped, 
respectively or the first member, and the second member. 
[Claim 3] 

A reinforcing member who has intensity stronger against at least one side of said first member 
and the second member than adhesion strength of the first member and the second member, 
The directions for the micro fluid device according to claim 1 said first member and the second 
member were made to exfoliate by adhering with strong adhesion strength, grasping said 
reinforcing member, and extending between tension or the first member, and the second member 
from adhesion strength of the part I material and the second member 
[Claim 4] 

In an adherence part of said first member and the second member, an activity energy-line 
exposure, a temperature change, The directions for the micro fluid device according to claim 1 
which performs one or more processings chosen from contact with a fluid, or contact with a 
steam, reduces adhesion strength between said first and the second member, and exfoliates the 
first member and the second member after that 
[Claim 5] 

Claims 1 thru/or 4 move a sample by electrophoresis in said channel, and the first member and 
the second member were made to exfoliate after that are the directions for a micro fluid device 
of a statement either. 
[Claim 6] 

Claims 1 thru/or 5 said first member and the second member were made to exfoliate where it 
supplied DNA to said channel as a sample and this DNA is divided into plurality in a channel are 
the directions for a micro fluid device of a statement either 
[Claim 7] 

Form a slot in the surface of the part I material, and the second member adheres to the surface 
of said first member, A micro fluid device which is a micro fluid device with which a capillary 
shape channel divided with said slot and the second member was formed, depends adherence of 
said first member and the second member on adhesion which can exfoliate, and is characterized 
by an inner surface of said channel being non cohesiveness, 
[Claim 8] 



The micro fluid device according to claim 7 whose adhesion strength of said first member and 
the second member is 1 - 500 N/cm. 
[Claim 9] 

The micro fluid device according to claim 7 or 8 with which said second member is formed by a 
hardened material or a semi-hardening thing of an activity energy-line hardenability constituent 
[Claim 10] 

The micro fluid device according to any one of claims 7 to 9 which is an electrophoresis device 
to which a sample which accommodated said micro fluid device in a channel is moved by 
electrophoresis. 
[Claim 1 1] 

Form a slot in the surface of the part I material, and the second member adheres to the surface 
of said first member, It is the micro fluid device with which a capillary shape channel divided with 
said slot and the second member was formed, A micro fluid device characterized by making it 
adhesion strength of the first which adhered, and the second member become smaller than 
intensity of said first and the second member by one or more processings chosen from an 
activity energy-line exposure, a temperature change, contact with a fluid, and contact with a 
steam. 
[Claim 12] 

The micro fluid device according to claim 1 1 whose portion which constitutes an inner surface of 
said capillary shape channel a portion to which said first member and the second member adhere 
mutually has adhesiveness, and is non cohesiveness. 
[Claim 13] 

The micro fluid device according to claim 11 or 12 which will be 100 or less N/cm by processing 
to which adhesion strength of said first member and said second member reduces said adhesion 
strength. 
[Claim 14] 

The micro fluid device according to claim 1 1 with which said second member is formed by a 
hardened material or a semi-hardening thing of an activity energy-line hardenability constituent 
[Claim 15] 

The micro fluid device according to any one of claims 11 to 14 which is an electrophoresis 
device to which it was made for said micro fluid device to move a sample in a channel by 
electrophoresis. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention conducts reaction, separation, analysis, etc, all over the channel of the capillary 
shape in a micro fluid device, and exfoliates the member which this device laminated and relates 
to the directions for the micro fluid device which extracts the sample in a channel or carries out 
detection processing etc., and its micro fluid device. 
[0002] 

[Description of the Prior Art] 

This kind of micro fluid device has a capillary shape thin channel inside, It is a device using a 
channel as a place of composition or analysis, and is cafled a micro sieve DIKKU device, lab-on- 
chip one, or a micro total analytical system (muTAS). Although a micro fluid device is used as 
microprobe analysis devices, such as minute reaction devices chemicals, biochemistry, for 
physical chemistry, etc. (micro reactor), an accumulated type DNA analysis device, an 
electrophoresis device, a chromatography device, it is useful especially as an electrophoresis 
device. 

A micro fluid device forms a thin slot in the surface of one members, such as silicon, quartz, 
glass, and organic pofymer, with an etching method etc., The method of fixing or sticking 
separate members, such as a glass plate, to the surface which is this groove formation side by a 
screw stop, adhesion, weld (** arrival), etc., and dividing and forming a channel in it from the 
outside is known. 

. As [ indicate / for example, / by the 3553rd page (1998) with a / "Analytical Chemistry" / of of 
volume / 70th ] In the micro fluid device which fixes two or more members by a screw stop etc., 
if needed, by screw operation, the separate member B can be removed, the slot of one member 
can be exposed outside, and the contents in a slot can be extracted, for example. However, 
adhesion of the contact surface between two members became imperfect easily, and this 
method tended to produce disclosure from between members- It was difficult that the alignment 
of a minute structure is difficult and to micrify a device thinly, since a firm member without a 
deflection is required. 
[0003] 

[Problem(s) to be Solved by the Invention] 

By the way, the micro fluid device which adhered to the surface 1 which has a slot used as a 
channel member, and the cover member by adhesion or weld, Although there is a problem of 
being easy to produce the blockade of the channel by adhesives etc., as indicated by JP ( 2000- 
214132,A by this invention persons, and JP,2000-248076,A, for example, When solving this 
problem, there was also no fear of the disclosure from between members, and manufacture of 
the minute micro fluid device was easy. 

However, operation of removing a cover member, when required, and extracting a sample was 
impossible for the micro fluid device with which such a cover member adhered. For example, 
these operations were impossible, although there was a request of extraction of dyeing of a 
migration spot, Southern blotting, and a separation spot, etc. when a micro fluid device was an 



electrophoresis device. 

According to "Maicromosaic Immunoassaya" (AnaLChem, 2001 and 73, 8-12: refer to the 8-1 0th 
page), the following art is indicated as a manufacturing method of a DNA rnicroarray. In namely, 
the state (gent)e manual pressure) where forced the silicon rubber in which the slot was formed 
to one way, on the glass substrate, and it pressed with the finger. Pass reaction mixture by 
making a slot into a channel, and another reaction mixture is passed in the state where forced 
silicon rubber on the glass substrate again as it became in the direction which subsequently 
removes silicon rubber and to which a previous channel and a slot cross at right angles, and it 
pushed with the finger, It is to be able to carry out the solid phase synthesis of the DNA of a 
base sequence which removes silicon rubber again and is different on two sorts of glass 
substrates of the intersection of a reaction mixture channel, respectively. 

However, this art is not the art about a micro fluid device but only a device for manufacture of a 
DNA microarray. That is, the sample in a channel is not extracted or detected. And in this 
device, since it is a kind of masking device for silicon rubber contacting reaction mixture to the 
specific site of a glass plate temporarily selectively, and not making other portions contact, two 
members have not adhered mutually. Therefore, it was easy to reveaf reaction mixture from the 
plane of composition of the channel, and when passing reaction mixture by application of 
pressure to the channel formed by two members, silicon rubber must be pushed with the finger, 
In order to compound DNA which has a specific base sequence to the predetermined part of a 
glass plate, the silicone rubber rubber by which the slot was formed in the different direction 
needed to be repeated many times, and needed to be desorbed. Thus, operativity and workability 
were also bad, 
[0004] 

This invention can perform processing of a sample, etc., without producing disclosure in view of 
such the actual condition all over the capillary shape channel which joined two or more members 
and was formed, and. It aims at providing the directions for a micro fluid device and the micro 
fluid device which enabled it to extract or detect a sample from this channel. 
[0005] 

[Means for Solving the Problem] 

This invention persons repeated research wholeheartedly, in order to solve an above-mentioned 
technical problem, and they adopted the following means. 

Namely, the directions for a micro fluid device by this invention, A slot is formed in the surface 
of the part I material, and the second member adheres to the surface of the first member, a 
channel of a capillary shape sample divided with a slot of the first member and the second 
member is formed, the second member is exfoliated from the surface of the first member, and a 
sample was extracted or detected from said channel. 

According to this invention, a channel is divided and formed in the surface in which a slot of the 
first member was formed, by adhering the second member. Even when a sample was not made to 
separate in this channel, or a sample is not revealed when reacting and analyzing, and two or 
more channels are formed, it can form in one and it is not necessary to replace the first member 
etc. And it can attain by making the second member exfoliate from the first member for 
extraction of a sample in a channel, analysis, etc. to expose a channel outside. 
[0006] 

[Embodiment of the Invention] 

The second member B adheres to the groove formation side which is the surface which has a 
slot where a micro fluid device concerning this invention and directions for use for the same 
should serve as a channel of the first member A, and a capillary shape channel is formed by the 
slot and the second member B. The adherence method is arbitrary and may be adhesion, 
adhesion, or the both concomitant use. The contacted part of both the members A and B that 
have adhered is a solid state, once the adhesion said by this invention exfoliates, will say it, and 
what does not adhere again as it is with adhesion. The contacted part of both the members A 
and B that have adhered is in the state which shows adhesiveness, such as a hyperviscous fluid 
state or gel, and even if it exfoliates once, what has possible coming out as it is and making it 
adhere again is said. 



Adherence; weld by the partial dissolution of the member surface by the adhesion; solvent 
according [ adhesion ] to adhesives, and solvent volatilization (** arrival); it may be adherence 
simuftaneous with the member formation by polymerization (inch-situ polymerization) on site etc. 
Adhesives are arbitrary and can use solvent type adhesive; thermosetting adhesive; activity 
energy-line hardening type adhesives; melting type (hot melt) adhesives:moisture hardening type 
adhesives etc. 

Weld says the thing of at least one member of both the members A and B that should adhere 
which carries out melting of the surface portion at least and adheres by the cooling solidification 
of this fusion part, and may be thermal melting arrival; ultrasonic fiision; high frequency weld; 
insertion injection molding etc. Adherence simultaneous with the member formation by 
polymerization on site is a method to which it is made to adhere at the same time it contacts 
the member field object which comprises uncured resin or semi-hardening resin to a partner s 
member and polymerizes it with an activity energy line, heat etc. In these, control of adhesion 
strength is easy for activity energy-line hardening type adhesives or melting type adhesives, 
they are preferred, and since a possibility that a routing counter may blockade a channel few 
also has little adherence by the polymerization on site using an activity energy-line hardenability 
constituent it is preferred. 

Use of the raw material of adhesiveness [ adhesion / member surface / of a binder / 
spreading; ]; the whole member may be use of an adhesive raw material, etc. Control of adhesion 
strength is easy for another side being non cohesiveness at adhesiveness, and the adherence by 
adhesion has preferred one side from the ability to form a rigid micro fluid device, although 
another side may be [ one side of both the members A and B that adhere ] non cohesiveness in 
adhesiveness or both the members A and B may be adhesiveness. 
[0007] 

The directions for the micro fluid device by this invention, In the sample in the capillary shape 
channel formed into the micro fluid device, electrophoresis, After performing arbitrary separation, 
such as chromatography, filtration, crystallization, and evaporation to dryness, and deposit 
processing, the first member A and the second member B are exfoliated, the sample in a channel 
which dissociated or deposited is exposed outside, and they are extraction or a thing which 
carries out detection processing. As for processing in a micro fluid device, it is especially useful 
that it is electrophoresis, and it is preferred. 

Although it is preferred to exfoliate in the state where it was held all over the slot of the first 
member A as for the sampfe in a channel, it may adhere to the second member B and it may 
exfoliate. It is controllable by the difference in the raw material of the first member A and the 
second member B, the difference in a surface treatment method, the method of exfoliation, etc. 
whether it exfoliates in the state where it adhered to which member. The extraction method of 
the sample after exfoliation is arbitrary, and it rakes out, and may be suction, transfer, etc., and 
detection processings may be detection processings, such as optical measurement a reaction, 
and analysis. It is useful that they are especially detection processings, such as extraction of the 
migration spot after performing electrophoresis all over a channel especially, Southern blotting of 
a migration spot a color reaction, anc j jt i s preferred. 

[0008] 

the peeling method is arbitrary — alienation of both members — it depends for insertion of knife 
edge to the tension to a direction, and the root face of both members, "prying", etc. — although 
it extends and may be spraying of the compressed air of a between [ both members ], pouring, 
invasion of a fluid of between both members, etc. — the tension from a point of the sample 
maintenance in a channel — or — pushing — it seems to be large — it is desirable, 
both the members A and B of both exfoliations by tension may be upright — carrying out — the 
first member A and the second member B — on the other hand — or film state (a flexible thing 
with thickness, such as a sheet shaped, is also included.) with flexible both the following — the 
same — it may be . That is, when the end of both members is pulled in exfoliation by tension, 
both members may exfoliate without changing substantially, and in a stripping part, at least one 
side may be crooked flexibly and may exfoliate. Since especially the latter can also use a raw 
material with intensity low as the first member A and the second member B and can make 



thickness of a micro fluid device thin, ft is useful and preferred. 

Both the members A and B can apply the exfoliation depended for extending, when upright When 
separating exfoliation by the interface of both members or adhesives, and an adhesive material 
are pinched by both members, the separation by the interface of adhesives, an adhesive material 
layer, and one of members or separation by autoclasis of adhesives or a binder is said 
[0009] 

In order for the part I material A and the second member B to be able to exfoliate, both the first 
member A and the second member B need to have intensity stronger than adhesion strength. 
Adhesion strength grasps each end of the method A and B of a statement i.e., both members, to 
JIS K6404-5 "the plastic rubber test-method-cement test method", and can measure it by the 
method of measuring the power which exfoliation takes by tension. This method is the friction 
test method which exfoliates one by one from one end of an adherence part In JIS K6404-5, 
when both the first member A and the second member B are stronger than adhesion strength, it 
is indicated that it can exfoliate without destroying both members. 

Therefore, when at least one side of the first member A and the second member B is flexible film 
state. "Intensity" of both members says the power (mechanical properties, mechanical strength) 
which the first member A or the second member B requires for destroying by the examination of 
JIS mentioned above, and a dimension and a unit are that it is the same (power per unit width of 
a test portion: ^N/cm) with adhesion strength. That is, this "intensity" is equivalent to what 
multiplied the "tensile strength" said, for example by JIS K7113 "the tensile test method of a 
plastic" by the thickness of the test portion (the first member A, the second member B T or the 
below-mentioned reinforcing member). However, the adhesion strength measured becomes so 
high that exfoliation speed is usually gathered depending on exfoliation speed. In this invention, it 
is considered as the value by exfoliation speed 2 mm/s. 

When the part I material A and the second member B are both upright members, in order for the 
whole adherence part surface by both members to exfoliate at once and to exfoliate, power 
stronger than measurement difference sequence adhesion strength is required of the test 
method of said JIS K6404-5 which exfoliates one by one from one end of an adherence part 
Also when both members are upright in an invention, the value of the adhesion strength 
according to the same test method as said JIS K6404-5 is applied That is, at least one side 
considers it as the value using the piece of a model test of flexible film state. As mentioned 
above, to be a micro fluid device with both upright members, even if it is the same adhesion 
strength as the case where at least one member is flexible, it is necessary to require big power 
etc. for exfoliating both members mutually, therefore both the members A and B need to have 
only the flexural strength which is not destroyed with this power. 
[0010] 

The first desirable mode of the directions for the micro fluid device by this invention contains 
the method of exfoliating without [ without it adheres a reinforcing member to these in the first 
member A and the second member B, and ] performing operation which weakens such adhesion 
strength. In the first mode, adhesion strength is arbitrary if a relation with the intensity of the 
first above-mentioned member A and the second member B is satisfied, but it is 10 - 100 N/cm 
most preferably three to 200 N/cm still more preferably one to 500 N/cm. By considering it as 
this range, the range of selection of the raw material of the first member A and the second 
member B spreads, and exfoliation of the restrictions which are in charge of use of a micro fluid 
device is attained that it is few and easily. 

In order to prevent the plastic deformation of the member at the time of exfoliation and to make 
processing of a subsequent sample easy, as for adhesion strength, it is preferred that it is less 
than the elasticity limit of the member which the sample in the channel of the first member A or 
the second member B adheres, and exfoliates, and it is preferred that the elongation at the time 
of exfoliating is ten or less range. 

Regulation of adhesion strength can be adjusted by respectively arbitrary methods by the 
adherence method. For example, in adherence by adhesives, in adhesion by selection of 
adhesives, the raw material of a member to paste up, selection of a surface characteristic, and 
the surface dissolution by a solvent In selection of a solvent the raw material of a member to 



paste up, selection of a surface characteristic, and wefd, When based on a fusion condition, 
selection of the combination of both raw materials to weld, and a polymerization on site, in 
selection of the grade of precure, selection of the combination of a raw material, and adhesion, it 
can control more, without selection of a binder, the sticking raw material of a member, or 
selection of a surface characteristic, 
[0011] 

The second desirable mode of the directions for the micro fluid device by this invention, With the 
root face of the part I material A, the second member B, or both the members A and B, on the 
surface of an opposite hand. The reinforcing member who has intensity stronger than the 
adhesion strength of the part I material A and the second member B, between pulling in the 
direction which sticks or pastes up with adhesion strength stronger than the adhesion strength 
of the part I material A and the second member B r or adheres by both adhesion and adhesion, 
grasps a reinforcing member, and estranges both the members A and B or the first member A, 
and the second member B — extending — it is the method of exfoliating. Of course, in the case 
of tension, a reinforcing member and the member to which it has adhered may be grasped 
simultaneously, and may be pulled to it Even if the intensity of one side of the first member A 
and the second member B or both is when weaker than the adhesion strength of both the 
members A and B, it can be made to exfoliate according to this mode. 

Although it may be an upright member, or it may be a flexible member and a raw material is also 
arbitrary, a reinforcing member is preferred in order handling [ the member of film state with little 
elongation ] easily, even if flexible, for example, it is preferred that they are metal, polymer, and 
fiber reinforcement polymer. Since that it is adhesion deals with it with a sex instancy and it is 
excellent in a sex, a reinforcing member's adherence method has it. [ preferred ] When the 
adherence method is adhesion, since it is excellent in handling nature that it is the member to 
which the binder was applied, a reinforcing member's is preferred. Also in the second mode, the 
absolute value of desirable adhesion strength is the same as that of the case of the first mode 
mentioned above. 
[0012] 

The third desirable mode of the directions for the micro fluid device by this invention, The 
adhesion strength of the part I material A and the second member B falls by one or more 
processings chosen from the contact with an activity energy-line exposure, a temperature 
change, and a fluid, or contact with a steam, becomes weaker than which intensity of both the 
members A and B that adhered, and includes the process of exfoliating possible or easily. At this 
time, 100 or less N/cm of adhesion strength [ 30 or less N/cm of ] which fell by the 
aforementioned processing are 10 or less N/cm most preferably still more preferably. The 
minimum of adhesion strength may be zero N/cm, i.e., natural detachment 

Although it may be arbitrary as long as the value of the adhesion strength before falling by the 
aforementioned adhesion strength fall processing is a value to which a micro fluid device can be 
equal to use, it can be strong, exfoliation may be more nearly impossible than the intensity of the 
first member A or the second member B and it can exfoliate, The part I material A or the second 
member B may be the adhesion strength extended to the grade which is not preferred, and it 
may be such high adhesion strength that big power is required for exfoliation although it can 
exfoliate. 

Before performing adhesion strength fall processing, even if both members have little adhesion 
strength, it is stronger than one of intensity, Before becoming weaker than which intensity of 
both the members A and B by adhesion strength fall processing or performing adhesion strength 
fall processing, adhesion strength may be weaker than which intensity of both the members A 
and B f and it may already fall further by said processing. The former is preferred when a channel 
needs resistance to pressure, and the latter is preferred for it when the case where there is no 
necessity for resistance to pressure [ channel 1 the first member A, and the second member B 
are thinly flexible and there are especially, or when disliking modification of the member by 
peeling operation. 

Of course, as for the time which the fall of adhesion strength says what is produced in within a 
time [ realistic 1 and it takes, less than 24 hours is preferred, its less than 3 hours are still more 



preferred, and its less than 10 minutes are the most preferred. An activity energy-line exposure 
can be processed in a short time for less than 1 minute, and is preferred. Of course, an exposure 
and temperature up of an activity energy line are the line type and dose of the range, and 
temperature in which the sample in a channel does not carry out conversion substantially 
[0013] 

In the third mode, especially adherence of the first member A and the second member B may be 
adhesion, or may be adhesion, and is the same as that of the first mode of this invention about 
this. However, the raw material in which the adhesiveness of the micro fluid device to be used is 
shown is a semi-hardening thing (imperfect hardened material) of an activity energy-line 
hardenabilrty constituent; Processing time is short and it is operational with a room temperature, 
and since that the processing to which adhesion strength is reduced is hardening of the activity 
energy-line hardenability constituent semi-hardening thing by the re-exposure of activrty energy 
can prevent damage and conversion of the sample in a channel, it is preferred. 
The fall of the adhesion strength by activity energy-line exposure may be a fall of adhesive 
power, disassembly of adhesives or a binder by an activity energy line, etc, by hardening of an 
adhesive raw material. An adherence part is irradiated with an activity energy-line exposure 
through the first member A f the second member B, or its both. As for an activity energy line, 
ultraviolet rays, visible light, infrared rays, laser beams, the beam-ofHight; X-rays like 
synchrotron radiation, a gamma ray, the ionizing radiation; electron beam like synchrotron 
radiation, an ion beam, a beta ray, a neutron beam, and the corpuscular beam like a heavy 
particle beam are mentioned. 

Also in these, a field to the ultraviolet rays and visible light of handling nature or a cure rate are 
preferred, and especially ultraviolet rays are preferred. It is preferred to irradiate with an activity 
energy line in hypoxia concentration atmosphere in order to react thoroughly by speeding up 
reaction velocity- As a hypoxia concentration atmosphere, a vacuum or a decompressed 
atmosphere is preferred among a nitrogen air current, a carbon dioxide air current, and an argon 
air current. It is arbitrary, and although the mechanism in which the adhesion strength by activity 
energyHine exposure is reduced may reduce adhesive strength and adhesive power by hardening 
by a polymerization or bridge construction or may reduce adhesive strength and adhesive power 
by decomposition, there are few methods by a polymerization or bridge construction, and they is 
[ a required dose ] preferred. 
[0014] 

A temperature change may be temperature up or a temperature fall. The fall of the adhesion 
strength by temperature up may be a fall of the viscosity of a binder, and the fall of the adhesion 
strength by temperature fall may be a fali of the adhesive power by solidification of a binder. 
Although the temperature to lower is arbitrary, it is preferred to lower the temperature below to 
the glass transition temperature of a binder or an adhesive raw material, for example, minus 
18**, dry ice temperature, and liquid nitrogen temperature are preferred. 

The contact with a fluid is immersion to the fluid of a micro fluid device preferably. The fluids 
used for this are water and a fluid of un-mixing nature, when the fluid which does not pollute the 
sample in a channel which should be extracted, for example, a sample, is solution, and they can 
perform contact with the solvent which dissolves or swells the used binder and a binder As such 
a fluid, a hydrocarbon system solvent, higher-fatty-acid ester, a chlorinated solvent, a silicone 
oil, a fluorine system solvent, etc. can be mentioned, for example. 

The contact with a steam has that preferred to which a steam dissolves in a binder or a binder 
and adhesion strength is reduced, and it is preferred to make it contact in the steam of a 
hydrophobic volatile solvent and the atmosphere beyond a room temperature 
[0015] 

Next the micro fluid device by this invention is explained. 

The micro fluid device by this invention is a gestalt especially desirable in the micro fluid device 
which can be used for the directions for use by this invention mentioned above. 
In the first mode of the directions for use by this invention, the micro fluid device by the first 
gestait is used preferably. 

Namely, the second member B adheres to the groove formation side which is the surface which 



has a slot where the micro fluid device by this invention serves as a channel of the first member 
A, It is the micro fluid device with which the capillary shape channel was formed as it is also at a 
slot and the second member B t and adherence of the first member A and the second member B 
is based on adhesion, and the inner surface of a channel is non cohesiveness, and intensity of 
the first member A and the second member B is characterized by being stronger than adhesion 
strength. "Adherence of the first member A and the second member B is based on adhesion, and 
the inner surface of a channel is non cohesiveness", For example, when the second member B is 
formed for the adhesive raw material, or when the binder is applied to the second member B, it 
means that the portion which faces the channel of the second member B is formed in non 
cohesiveness, and other portions are formed in adhesiveness. Other details are given as a micro 
fluid device used for the first mode of the directions for this invention mentioned above. 
As the portion of the first mode of the directions for this invention described the first micro fluid 
device that grows into this invention, 1-500Ns /of adhesion strength of the first member A and 
the second member B are [ cm ] 10 - 1 00 N/cm most preferably three to 200 N/cm still more 
preferably. As for the second member B, it is preferred to be formed by the hardened material or 
semi-hardening thing of an activity energy-line hardenability constituent, and it is preferred that 
a micro fluid device is an electrophoresis device. 
[0016] 

The micro fluid device by the second desirable gestalt of this invention is a micro fluid device 
used in the third mode of the directions for this invention. Namely, the second member B 
adheres to the groove formation side which is the surface which has a slot used as the channel 
of the first member A, The capillary shape channel is formed as it is also at a slot and the 
second member B, and the adhesion strength of both the members A and B that adhered 
mutually falls by one or more operations chosen from an activity energy-line exposure, a 
temperature change, contact with a fluid, and contact with a steam, It becomes weaker than the 
intensity of both the members A and B that adhered. 

If the adhesion strength before performing processing to which adhesion strength is reduced is 
higher than the adhesion strength after processing, the value is arbitrary, but it is preferred that 
rt is higher than the intensity of the first member A and the second member B in respect of 
resistance to pressure etc. The details about the micro fluid device by the second gestalt are 
the same as that of the micro fluid device used for the third mode of the directions for this 
invention mentioned above. 

As for the micro fluid device by the first and the second gestalt it is preferred that it is what 
adherence of the first member A and the second member B depends on adhesion. Generally, 
although adhesion shows a sticking tendency to a wide range material, In order that the hardened 
material of a binder may show an adhesive property only to the raw material of the narrower 
range, For example, being able to reduce adhesion strength easily by stiffening a binder, dealing 
with it with the high resistance to pressure of the channel at the time of use of a micro fluid 
device, and having a sexual ease by activrty energyHine exposure etc. Exfoliating easily is 
possible, without producing modification and breakage of each members A and B, If an adhesive 
member is the second member B f manufacture is easy and preferred 
[0017] 

The outside in particular is not limited but the first member A that has a slot used as a channel 
on the surface of the micro fluid device by this invention can take the shape according to a use 
or the purpose. For example, although it may be the molding etc. of film state, tabular, the shape 
of a coat by which coating was carried out to the base material, rod form, tubular, and cylindrical, 
in addition complicated shape, the surface which has a slot — the second member B — liquid — ' 
since it is necessary to adhere densely, it is preferred that this surface is a curved surface 
which bends a flat surface or a flat surface and is made, and film state or a tabular thing is 
preferred. 

The part I material A may comprise any of the adhesive raw material and the non cohesiveness 
raw material, and also may contain additives, such as colorant, a filler, and reinforcement. As 
colorant arbitrary colors and paints, the color of fluorescence and paints, and an ultraviolet ray 
absorbent are mentioned. As a filler or reinforcement inorganic powder, and organicity, inorganic 



textiles and textiles, such as clay, are mentioned, for example. 

When the second member B sticks and adheres to the field in which this slot was formed, the 
slot established in the surface of the part I material A may be what is called a concave serves as 
a capillary shape channel and the surface was trenched, and may be the crevice formed with the 
wall of Nijo which stands up to a member surface. The sectional shape of a slot is arbitrary, for 
example, may be the shape which combined a rectangle (polygons including a rectangle contain 
hereafter the shape in which the angle was rounded off), slit shape, a trapezoid, a triangle, a 
semicircle, or these. Although the cross section size of a channel is arbitrary, the depth is 30 
micrometers - 300 micrometers most preferably 10 micrometers - 1 mm still more preferably 1 
micrometer - 3 mm. Width is 30 micrometers - 1 mm most preferably 10 micrometers - 3 mm 
still more preferably 1 micrometer - 10 mm. 

In dividing a capillary shape channel by covering a slot by the second member B, when smaller 
than this size, since forming without making a channel blockade becomes difficult, it is not 
desirable. Since it is in the tendency for the merit which is a micro fluid device to decrease when 
this size is exceeded, it is not desirable. The length of a slot is arbitrary and can take suitable 
length for a use or the purpose, 
[0018] 

The shape of the slot seen from the micro fluid device surface is arbitrary, and can take suitable 
shape for a use and the purpose. For example, they may be a straight line, a curve, ZIG ZAG, 
branching, meshes of a net etc. Of course, the width and the depth of the slot may change with 
places. It may have the deeper portion and the broad portion which have connected with a slot, 
for example, serve as a cistern etc., and may have a hole which penetrates the first member A 
that has a slot, and the capillary shape channel established in the inside of the first member A. 
As for the micro fluid device by this invention, the capillary shape channel is formed in the 
groove formation side of the first member A because the second member B adheres. The shape 
and the size of a channel are the same as the shape and the size of a slot, and can be made the 
same as that of the shape and the size of a slot because a root face uses a planate member as 
the second member B. The channel should just be the structure where a fluid can move in the 
inside of it, may be a channel as a channel; electric / optical detection place as dissociating 
space, such as channel; electrophoresis as a channel; extraction place as a channel; reaction 
field for a fluid transfer, etc, and, It may be a channel which can fill up this channel wrth a bulking 
agent, gel, etc., and can be used as a chromatography gel electrophoresis, etc. 
If formation of a channel can be performed by adhering to the first member A that has a slot, the 
shape of the part II material B is not limited in particular, but can take the shape according to a 
use or the purpose. For example, although it may be the molding of film state, tabular, the shape 
of a coat, and other complicated shape, etc., since it is necessary to stick and adhere to the 
surface of the first member A that has a slot, film state or a tabular thing is preferred. The slot 
may be formed although the slot does not need to be formed in the part II material B. the hole 
which penetrates the second member B — other structures may be formed. 

The part II materia! B may be the compound layered product by which coating was carried out to 
the base material. The raw material of the base material in this case is arbitrary, for example, can 
use the raw material of the non cohesiveness which can be used as the first member A and the 
second member B. When the part II material B comprises an adhesive raw material, it is 
preferred that it is such a laminated structure body. The shape of the base material of the part II 
material B is the same as the shape of the second member B mentioned above. 
[0019] 

Restrictions in particular do not have a raw material of the non cohesiveness which can form the 
part I material A and the second member B, for example, it is organic polymer ("organic polymer" 
may only be hereafter called "polymer".), in this invention, organic content inorganic polymer, 
such as poly dimethylsiloxane, shall also be included in organic polymer; glass; — crystal; like 
quartz — ceramic; — semiconductor; like silicon — metal;, although inorganic polymer, such as 
graphite, etc. are mentioned, Polymer and glass are preferred also in these. 
The polymer used as a non cohesiveness raw material may be a homopolymer, may be a 
copolymer, may be thermoplastic polymer, or may be thermosetting polymer. As for the field of 



productivity to polymer, it is preferred that they are thermoplastic polymer or crosslinked 
polymer of activity energyHine hardenability. Polymer may be a polymer blend and a polymer 
alloy. 

As for a non cohesiveness raw material, it is preferred that it is a raw material which adheres by 
sufficient intensity to use a micro fluid device, and adheres by the intensity of the grade that it 
can exfoliate. 

As such polymer, polyethylene, polypropylene, polyolefin system polymer; VCM/PVC like the 
Polly 4-methylpentene- 1, Chlorine content polymer like a vinylidene chloride; 
Polytetrafluoroethylene, polyvinylidene fluoride, perphloro aikyl vinyl ether tetrafluoroethylene — 
fluoride content polymer like polymer (PFA) — polyethylene oxide. Polyether system polymer; 
like polymethylene oxide. Poly thioether series polymer; like a polyphenylene sulfide, polyether 
ketone system polymer; like a polyether ether ketone — polyester system polymer; like 
polyethylene terephthalate — polyamide system polymer; like aromatic polyamide — polyimide 
system polymer like aromatic polyimide is used preferably, Since glass, a crystal, silicon, metal, 
and inorganic polymer serve as non adhesion nature in this case in many cases, it is desirable. 
[0020] 

Polymer firmly pasted up with adhesives and polymer pasted up by activity energy-line exposure 
as a non cohesiveness raw material so firmly that an adhesive raw material and exfoliation are 
impossible. When using [ ("adhesive polymer" may be called hereafter) and I adhesive strength 
can be reduced by performing a surface treatment The surface treatment method is arbitrary, 
for example, spreading of plasma treatment, a plasma polymerization, fluorination processing, 
priming, surface graft polymerization, a silicone oil, etc., etc. are mentioned. 

Adhesive control can be carried out also by blending a modifier besides a surface treatment to 
the polymer used as a non cohesiveness raw material. As a modifier which can be used for such 
a purpose, hydrophobing agents (water repellent), such as a silicone oil and fluoride substitution 
hydrocarbon, and plasticizers, such as dioctyl phthalate, can be mentioned, for example. The 
further adhesive control can also take the method of making it into the ** polymer which has the 
tilted structure and surface segregation of a presentation. 

As polymer in which the tendency which is an adhesive property is strong and using together 
with a surface treatment or refining is preferred, Polystyrene, Polly afpha^methylstyrene, 
polystyrene / maleic acid For example, polymer, polystyrene/acrylonitrile — styrene system 
polymer; like polymer, [ PORUSURUHON and ] Polysulfone system polymer like polyether 
sulphone; (meta) Acrylic polymer, Namely (meta), polymer potymaleimide system polymer of 
acrylyl group (meta) content compounds, such as an acrylate group, an acrylonitrile group, and 
an acrylamide (substitution) group; Bisphenol A system polycarbonate, a bisphenol F system — a 
polycarbonate and bisphenol Z system — the polycarbonate system polymer; cellulose acetate 
like polycarbonate, cellulose type polymer; like methyl cellulose — polyurethane system polymer; 
— polyamide system polymer; like nylon 6 — polyester system polymer tike polyarylate, etc. are 
mentioned- 

Although polymer of the acrylic (meta) compound of activity energyHine polymerization nature is 
usually an adhesive property in these, By carrying out copolymerization of the monomers, such 
as a fluoride content acrylic system monomer, a siloxane group content acrylic system monomer, 
and an amphiphilic acrylic system monomer containing both a hydrophilic group and a 
hydrophobic group, since it can be considered without a surface treatment as non adhesion 
nature, it is desirable. 

The method of manufacturing the first member A that has a slot using the raw material of non 
cohesiveness is arbitrary. For example, injection molding, press forming, the solvent cast method, 
lithography, photo lithography (activity energyHine lithography is included.) the following — the 
same — etc. — it can mention. 

The method of manufacturing the second member B using the raw material of non cohesiveness 
is also arbitrary. For example, injection molding, melting extrusion molding, a coating method (the 
solvent cast method is included), the on-site polymerizing method by an activity energy line, etc. 
can be mentioned. 
[0021] 



As for the adhesive raw material which can form the part I material A and the second member B, 
it is preferred that it is the crosslinked polymer which restrictions in particular do not have, for 
example, swelled by oligomer, polymer, and a monomer and oligomer. As for an adhesive raw 
material, it is preferred that it is nonaqueous solubility and is un-swelling nature to water 
As oligomer which can be used as an adhesive raw material, for example (meta-), acrylic system 
oligomer, — vinyl acetate system oligomer; — polyamide system oligomer; — polyester system 
oligomer; — polyurethane system oligomer; — epoxy resin system oligomer; — polyolefin system 
oligomer etc. can be mentioned. 

The adhesive member which has a slot can be formed [ that the adhesive raw material can form 
a smooth adhesive face, ] in the surface by use of photo lithography, The first member A that 
has the second adhesive member B and slot by the polymerization on site by an activity energy 
line can be formed for high productivity, By and forming the adhesive raw material of the target 
characteristic by marketing various monomers and choosing the ingredient and presentation and 
patterning exposure of an energy line. Since an adhesive portion and the portion of non 
cohesiveness can be formed in one part existence, it is preferred that it is the hardened material 
or semi-hardening thing containing an activity energy-line polymerization nature compound of an 
activity energy-line hardenability constituent. 
[0022] 

In the micro fluid device by this invention, the hardened material or semi-hardening thing of an 
activity energy-line hardenability constituent is explained as a desirable adhesive raw material, 
the activity energy-line hardenability constituent which can use a hardened material or a semi- 
hardening thing as an adhesive raw material hereafter — "activity energy-line hardenability 
constituent (x)" — or "constituent (x)" is only called. In this specification, "semi-hardening" 
means the state where it has not fully hardened, and "hardening" means the state where 
dynamic physical properties are saturated mostly and where it was made to harden to a grade. 
Therefore, a hardened material may show adhesiveness, "hardening or semi-hardening" may be 
written as "hardening (a half)." 

Constituent (x) is carrying out semi-hardening T and can be made into the cross linked polymer 
which swelled by the mixture (an average molecular weight calls 10,000 or more polymers 
polymer, and the polymer below it is usually called oligomer) of oligomer, and polymer and 
oligomer or a monomer, or oligomer. 

The exposure of the quantity in which the formation of a semi hardened state of an activity 
energy line is insufficient, the exposure of the activity energy line in low temperature, Use of the 
activity energy line which has specific energy (wavelength), addition of quantity with an 
insufficient activity energy-line polymerization initiator to constituent (x), It can carry out by use 
of a refractory compound, etc. as the activity energy-line hardenability compound (a) which are 
addition of polymerization inhibitor to constituent (x), and/or a polymerization retardant, and a 
m^jor constituent of an activity energy-line hardenability constituent, and the (after-mentioned). 
By carrying out an activity energy-line exposure in the air, the polymerization inhibition by 
oxygen is received, the surface is made into low molecular weight from an inside, and while the 
inside has hardened, adhesiveness can be given to the surface. 
[0023] 

[ the activity energy-line polymerization nature compound (a) contained as main components in 
constituent (x), (it only being hereafter called "compound (a)" for short) and ] As long as it 
polymerizes with an activity energy line, the polymerization method may be arbitrary, and it may 
be addition condensation, ring opening polymerization, etc., and radical polymerization nature, 
anionic pofymerization nature, cationic polymerization nature, etc. may be arbitrary things. What 
[ not only ] polymerizes under the nonexistence of a polymerization initiator but the thing which 
polymerizes with an activity energy line only under existence of a polymerization initiator can be 
used for a compound (a). 

An acrylic compound with what has a carbon-carbon double bond of polymerization nature as an 
activity energy-line polymerization nature functional group as for a compound (a), it is preferred 
that it is a compound which has a functional group of chain polymerization nature, and preferred, 
and especially high (meta) reactivity [Namely, an acrylyl group (meta) content compound] The 



maleimide system compound hardened also under ** vinyl ether and the absence of a 
photopoiymerization initiator is preferred. 

Shape retentivity of a compound (a) is high in the state of semHiardening, the intensity after 
hardening is also a high point and it is [ intensity ] preferred that it is a compound which 
polymerizes and forms crosslinked polymer. Therefore, the compound which has a carbon-carbon 
double bond of two or more polymerization nature in one molecule (about the compound of chain 
addition condensation nature hereafter) What "it has a carbon-carbon double bond of two or 
more polymerization nature for in one molecule'' is called "polyfunctional", and what "it has a 
carbon-carbon double bond of one polymerization nature for in one molecule" is called 
"monofunctionaL" "2 organic functions", "three organic functions", etc. apply to this 
correspondingly, it is — things are still more preferred. 

As a compound (a) T as a polyfunctional (meta) acrylic system monomer which can be used 
preferably, For example, diethylene GURIKORUJI (meta) acrylate, neopentyl glycol di(metha) 
acrylate, 1 ,6-hexanediol di(metha)acrylate, 2,2 -bis(4-(meth)acryloyloxy polyethyfeneoxy phenyl) 
propane, 2,2'-bis(4-(meta) acryloyl OKISHIPORI propyleneoxy phenyOpropane, Hydronalium 
KISHIJI pivalate neopentyl glycol di(metha)acry!ate, Dicyclopentanil diacrylate, brs(AKUROKISHI 
ethyl)hydroxyethyl isocyanurate, 2 organic-functions monomer like N-methylenebis acrylamide; 
TORIMECHI roll pro pantry (meta) acrylate, Trimethylolethane tri(metha)acrylate, tris 
(AKUROKISHI ethyl) isocyanurate, 3 organic-functions monomer, like caprolactone denaturation 
tris (AKUROKISHI ethyl) isocyanurate — 4 organic-functions monomer; like pentaerythritol tetra 
(meta-) acrylate — 6 organic-functions monomer like dipentaerythritol hexa (meta-) acrylate, 
etc. are mentioned. 
[0024] 

As a mono-functional (meta) acrylic system monomer, For example, methyl methacrylate, alkyl 
(meta) acrylate, isobomyl (meta) acrylate, Alkoxy polyethylene-glycol (meta) acrylate, phenoxy 
dialkyl (meta) acrylate, Phenoxypolyethylene-glycol (meta) acrylate, alkyl phenoxypoiyethylene- 
glycol (meta) acrylate, Nonylphenoxypolypropylene-glycol (meta) acrylate, Hydroxyalkyl (meta) 
acrylate, glycerol acrylate methacrylate, Butanediol mono- (meta) acrylate, 2-hydroxy-3- 
phenoxypropylacrylate, 2-acryloyloxyethyl 2-hydroxypropyl acrylate, ECHIRENOKI side 
denaturation phthalic acid acrylate, w-KARUGOKISHIA pro lactone monoacrylate, 2- 
acryloyloxypropyl hydrogen phthalate, 2-acryloyioxyethyf succinic acid, An acrylic acid dimer, 2- 
acryioyloxy PUROPIRI hexahydro hydrogen phthalate, fluoride substituted alkyl (meta) acrylate, 
chlorination alkyl (meta) acrylate, Sulfonic acid soda ethoxy (meta) acrylate, sulfonic acid~2- 
methylpropane-2-acrylamide, Phosphoric ester group content (meta) acrylate, sulfonic ester 
group content (meta) acrylate, Cyrano group content (meta) acrylate, amino group ((**) alkyl) 
content (meta) acrylate, The 4th class ((**) alkyi) ammonium content (meta) acrylate, acrylamide 
(N-alkylX acrylamide (N and N-dialkyl), AKUROROIRUMORIHORIN, etc. are mentioned. 
[0025] 

As a monomer of a polyfunctional maleimide system, for example 4,4 r -methylenebis (N- 
phenylmaleimide), 2 f 3-bis(2,4,5-trimethyl 3-thienyl)maleimide, 1,2-bismaleimide ethane, 1,6- 
bismaleimide hexane, Triethylene glycol bismaleimide, N T and N'-m-phenylenedimaleimide, m- 
tolylene dimaleimido, N, and N'-1,4-phenylenedimaleimide T N,N'-diphenylmethane dimafeimido, 
N,N'-diphenyl ether dimaleimido, N,N r -diphenylsulfone dimaleimido, 1,4-bis(maleimide ethyl)-!, 4- 
diazo NIABI cycio [2, 2, 2] octanedichtoride, 2 organic-functions maleimide, such as 4,4- 
isopropylidenedipheny) = JISHIANATO and N,N'-(methylenedi-p-phenylene) dimaleimido; the 
maleimide etc. which have a maleimide group like N-(9-acridinyl) maleimide and a polymerization 
nature functional group besides maleimide Motomochi are mentioned. 

As a monofunctional maleimide system monomer, for example N-methylmaleimide, N-alicycle 
fellows maieimide;N-benzylmaleimide;N-phenylmaleimide like N-alkyl maleimide;N- 
cyclohexyimaleimide like N-ethyl malei mide, N-butylmaleimide r and N-dodecylmafeimide, N~ 
(alkylphenyl) maleimide, N-dialkoxy phenylmaleimide, N-(2~chlorophenyl) maleimide, 2,3~dichloro- 
N-(2,6-diethylphenyl) maleimide, N-(substitution or unsubstituted phenyl) maleimide like 2,3- 
dichloro-N-(2-ethyl-6-methylphenyt) maleimide; N-benzyl-2,3-dichloromaleimide, Maleimide 
which has a hydroxyl group like the maleimide; hydroxyphenyl maleimide which has halogen like 



N^4 t -fluorophenyl)-2,3-dichloromaieimide; the carboxy group like N-(4-carboxy-3- 
hydroxyphenyl) maleimide. Polycyclic aromatic maleimide like the maleimide;N-(1-pyrenyl) 
maleimide which has an amino group like maleimide;N~[3-(diethy!amino) propyl] maleimide which 
has an alkoxy group like the maleimide;N-methoxypheny maleimide which it has; N- 
(Dimethylamino 4~methy!~3-bear RINIRU) The maleimide etc. which have the heterocycle like 
maleimide and N-(4~aniIino 1-naphthyl) maleimide are mentioned. 
[0026] 

As a compound (a) P polymerization nature oligomer (called a prepolymer) can also be used, for 
example, the thing of 500-50000 is mentioned for weight average molecular weight, such, for 
example as acrylic polymerization nature oligomer, if polymerization nature oligomer is carried 
out, The polyurethane resin etc, which have an acrylyl group (meta) are mentioned to the acrylic 
ester (meta) of an epoxy resin, the acrylic ester (meta) of polyether resin, the acrylic ester 
(meta) of a polybutadiene resin, and a molecular terminal. 

As polymerization nature oligomer of a maleimide system, the pofytetramethylene glycol 
maleimide alkylate like polytetramethyfene glycol maleimide KAPURIETO and polytetramethylene 
glycol mafeimide acetate, etc. are mentioned, for example. 

Using independently can also mix two or more kinds, and it can also use these compounds (a). 
For example, it is also possible to also carry out mixed use of a monomer and the oligomer and 
for it to be desirable, and to mix an acrylic monomer, a maleimide system monomer, a vinyl 
monomer, and vinyl ether, to use, and to carry out copolymerization, activity energy-line 
polymerization nature compounds (a) are the purposes, such as regulation of viscosity, adhesive 
regulation by a hardened state (a ha(f) t and adhesive regulation at the time of hardening, and it is 
preferred to consider it as polyfunctional monomer and/or oligomer, and the mixture of a 
monofunctional monomer. It is insufficiency of hardening, or it is a solid, and there are some 
aforementioned monomers which have difficult single use, if independent, but it can be used by 
mixing. 
[0027] 

Constituent (x) can form an adhesive raw material by the exposure of an activity energy line, and 
contains a compound (a) as an essential ingredient. Constituent (x) may be compound (a) 
independent and the mixture of two or more sorts of compounds (a) may be sufficient as it. 
Other ingredients, for example, a photopolymerization initiator, a polymerization retardant, 
polymerization inhibitor, a solvent, a thickener, a modifier, an antimicrobial agent, an antifungal 
agent, colorant, an ultraviolet ray absorbent, etc. can be mixed and used for constituent (x) if 
needed. 

The photopolymerization initiator which can carry out mixed use at constituent (x) if needed, As 
long as it is possible to be activity and to polymerize a compound (a) to the activity energy line 
used by this invention, there may not be any restriction in particular, for example, they may be a 
radical polymerization initiator, an anionic initiator, and a cationic initiator 

As such a photopolymerization initiator, for example A p-tert^butyltrichioroacetophenone, The 
acetophenones like 2,2 r ~diethoxyacetophenone and 2-hydroxy-2-methyM-phenylpropan-1-one; 
Benzophenone, 4 and 4 '-bisdimethyl aminobenzophenone, 2~chloro thioxan ton, The ketone like 
2-methylthio xanthone, 2-ethyl thioxan ton, and 2HsopropyI thioxan ton; Benzoin, Benzoin ether 
like benzoin methyl ether, benzoin iso-propyl ether, and benzoin isobutyl ether; Benzyl dimethyl 
ketal, The benzyl ketals like hydroxycyclohexylphenyl ketone; azides, such as N-azidosulfonyl 
phenylmafeimide, etc. are mentioned. Polymerization nature photopolymerization initiators, such 
as a maleimide system compound, can be mentioned, 
[0028] 

In the case of a non-polymerizable photopolymerization initiator, the amount of [ in the case 
used of carrying out mixed use of the photopolymerization initiator at constituent (x) ] has 0.005 
to 20% of the weight of a preferred range, and 0.1 to 5% of the weight of especially its range is 
preferred. A photopolymerization initiator may be the many organic functions and the 
monofunctional maleimide system monomer which were illustrated as the thing of polymerization 
nature, for example, an activity energy-line polymerization nature compound, (a). The amount of 
[ in this case used ] is not restricted to the above-mentioned value. 



As a polymerization retardant which can carry out mixed use if needed, to constituent (xX For 
example, styrene, alpha-methyistyrene, alpha-phenylstyrene, p-octylstyrene, p-{4- 
pentyfcyclohexyl) styrene, p-phenylstyrene, A vinyl system monomer with a low rate of 
polymerization can be mentioned from compounds (a) to be used, such as p-(p-ethoxyphenyl) 
phenylstyrene, 2,4-diphenyi-4-methyl-1-pentene, 4 f 4 r -divinylbiphenyi, and 2-vinylnaphthalene. 
As polymerization inhibitor which can carry out mixed use if needed, to constituent (xX For 
example, hydroquinone derivatives, such as hydroquinone and methoxy hydroquinone; 
substitution phenols, such as butylhydroxytoluene, tert-butylphenol, and dioctylphenol, etc. are 
mentioned. 

As a thickener which can carry out mixed use if needed, linear polymer, such as polystyrene, is 
mentioned to constituent (x), for example. As a modifier which can carry out mixed use if 
needed, to constituent (x), For example, hydrophobic compounds which function as water 
repellent or a remover, such as a silicone oil and fluoride substitution hydrocarbon; the water- 
solubie polymer which functions as a hydrophilization agent or adsorption inhibitor, such as a 
polyvinyl pyrrolidone and a polyethylene glycol, is mentioned. As colorant which can carry out 
mixed use ff needed, arbitrary colors and paints, and a fluorochrome are mentioned to 
constituent (xX 
[0029] 

when the first member A that has a slot is a hardened material (a half) of constituent (xX it can 
produce by the following on-site polymerizing methods. That is, they are coating or casting 
(coating shal! contain casting) about constituent (x) on a base material. A coat shall contain a 
casting thing. It carries out and an unhardened coat is formed. Although the thickness of a coat 
is arbitrary, it is preferred that it is 1 micrometers or more, not less than 5 micrometers is still 
more preferred, and it is still more preferred that it is not less than 10 micrometers. Manufacture 
will become difficult if thinner than this. 

As for the thickness of a coat, it is preferred that it is 3000 micrometers or less, 1000 
micrometers or less are more preferred, and it is still more preferred that it is 300 micrometers 
or less. If thicker than this, the effect of this invention will decrease, although the thickness of a 
coat changes with the contraction at the time of hardening, etc. a little, it turns into thickness of 
a hardened material (a half) in general, A tooth depth is the same as the thickness of a coat, or 
becomes smaller. The coating part may be arbitrary, and it may be the whole surface of a base 
materia), or may be partial. 

Arbitrary coating methods can be used for the method of carrying out coating of constituent (x) 
to a base material, For example, a spin coat method, the roller coat method, the casting method, 
a dipping method, a spray method, the bar coating-machine method, the X-Y applicator method, 
screen printing, the Toppan Printing method, gravure, extrusion, casting from a nozzle, etc. are 
mentioned. In carrying out coating of constituent (x) thinly especially, after making constituent 
(x) contain a solvent and carrying out coating to it, the method of volatilizing this solvent is also 
employable. 
[0030] 

In forming a slot by photo lithography, The coating thing which is not hardened [ of constituent 
(x) ] is irradiated with an activity energy line except for the portion which should serve as a slot, 
while stiffening constituent (x) of irradiation portions (a half), it leaves the activity energy-line 
sheep irradiation part of constituent (x) as an uncured part (this operation may be henceforth 
called "patterning exposure")- 

The first member A that constituent (x) shows adhesiveness, and the semi hardened state said 
here serves as non fluidity or difficulty mobility, and has the formed slot is in the state hardened 
to the hardness which can exhibit the function. The inconvenience on which the capillary shape 
channel which the boundary of a hardening portion and an uncured part became indistinct for the 
grade of semi-hardening to be insufficient or formation of the capillary shape channel by 
adherence of the second member B was difficult, and was formed does not function as a channel 
arises. On the other hand, in order for a semi-hardening coat to stop showing adhesiveness that 
the grade of semi-hardening is superfluous, it becomes impossible to use a semi-hardening thing 
as an adhesive raw material. Although the grade of suitable semi-hardening is decided by the 



kind of compound (a), photopolymerization initiator concentration, polymerization inhibitor 
concentration, an activity energy-line dose, etc., it can calculate an optimum value by easy 
experiment by the system to be used. 

When stiffening constituent (x) of irradiation portions by activity energy-line exposure, there are 

no above restrictions, but it hardens that a dose is superfluous to a non-irradiation part and a 

slot may not be formed. When a hardened material does not show adhesiveness, adhesives and a 

binder are needed or it is necessary to make the second member B into adhesiveness. 

As an activity energy line, the activity energy line described in the third mode of the directions 

for this invention can be used. 

[0031] 

The patterning exposure method is arbitrary, for example, an exposure garbage is masked, and it 
irradiates with an activity energy line, or the technique of the photo lithography of scanning the 
beam of activity energy lines, such as laser, can be used. 

In forming the first member A that has a slot by the patterning exposing method, constituent (x) 
which is not hardened [ of non-irradiation portions ] is removed after exposure, and it forms a 
slot as a resin lacking part (this processing may be henceforth called "development")- The 
removing method of unhardened constrtuent (x) is arbitrary, for example, methods, such as 
washout by the liquid stream of nonsolvents, such as absorption by compressed air etc. blow 
away and according to a filter paper etc. and water, solvent cleaning, volatilization, and 
decomposition, can be used. 

Although the shape and the size of the resin lacking part formed by development are 
fundamentally [ in general / as the shape and the size of the non-hard spot of constituent (x) ] 
the same, it is not necessarily thoroughly in agreement. For example, unhardened constrtuent (x) 
of non-irradiation portions may not be removed thoroughly, and the bottom of the resin lacking 
part may not have reached a coating support surface. 

after, sticking a protective layer, for example, a masking material, in addition to this as a method 
of forming a slot, coating is carried out, and the method of removing after coating or (a half) 
hardening is also mentioned. 
[0032] 

when producing the second adhesive member B with the hardened material (a half) of 
constituent (x), the raw material, the manufacturing method, the activity energy line to be used, 
etc. are the same as that of the cases of production of the first member A which has a slot 
except not forming a slot by patterning exposure, development, etc. 

The whole surface does not need to be adhesiveness, and as long as the second adhesive 
member B does not have discfosure of the fluid from the capifiary shape channel formed, it may 
have a portion of non cohesiveness. For example, it is preferred that the portion used as the 
inner surface of a channel is also non cohesiveness after being equipped with the portion B 
which faces a slot Le., the second member, in order to avoid problems, such as a problem of 
adsorption on the channel surface, and elution into the channel of slime. 

The portion which faces the slot of the second member B where the micro fluid device by the 
first gestalt adhered, i.e., the portion which serves as an inner surface of a channel with a slot is 
non cohesiveness. The semi-hardening constituent (x) as the semi-hardening thing indicates 
adhesiveness to be and a hardened material does not indicate adhesiveness to be is used for 
such a non cohesiveness portion, and according to the complete exposure of an activity energy 
line, It is followed or it can form by the patterning exposing method before it which exposes only 
a non-adhesive area and the portion to accomplish. 

Also when a binder is applied to the second member B f the portion used as the inner surface of 
a channel can be made into non cohesiveness. In the micro fluid device of the first gestalt by 
this invention, also when the second member B applies a binder, the portion used as the inner 
surface of a channel is non cohesiveness. After the semi-hardening thing of constituent (x) as 
the semi-hardening thing shows adhesiveness to and a hardened material does not show 
adhesiveness to is used for such a non cohesiveness portion as a binder and it applies this, it 
can be formed by the patterning exposing method which exposes only a non-adhesive area and 
the portion to accomplish. 



[0033] 
[Example] 

Hereafter, although an example explains this invention still in detail, this invention is not limited 
to these examples. 

Drawin g 1 thru/or drawing 3 show the micro fluid device by the first example of this invention. 
The micro fluid device 20 shown in drawing l and drawing 2 adheres the first member A and the 
second member B which consist of organic polymer, for example. 

The part I material A laminates the coat 2, the coat 3 T and the coat 4 to one field of the tabular 
substrate 1 one by one, is constituted as a layered product, and forms the first abbreviated 
cross-joint type slot 5 and the second slot 6 in it about a part of coat 4 by excising to the line 
which penetrates a surface and rear surface. 

In drawing 1 and drawing 3 r the first slot 5 is formed in the shape of for example, plane view 
abbreviation KO, and the cisterns 7 and 8 are formed in the both ends. Each cisterns 7 and 8 are 
holes penetrated to the laminating direction of the first member A, open the first slot 5 and the 
outside surface of the substrate 1 for free passage, and are formed, and one cistern supplies the 
sample fluid which is the cistern 7 for supply and should be poured in the first slot 5, for 
example, DNA, and enables insertion of an electrode. The cistern of another side is the first 
cistern 8, enables liquid-storage of fluids, such as an electrolysis solution, and enables insertion 
of an electrode. 

The second slot 6 that intersects the first slot 5 is made into linear shape, is filled up with gel as 
a fluid for separation, and uses it as an electrophoresis column. The hole used as the second 
cistern 9 for storing liquid in fluids, such as an electrolysis solution, and the third cistern 10 is 
provided in the both ends of the second slot 6, and like the cisterns 7 and 8, from the second 
slot 6, each cisterns 9 and 10 penetrate the substrate 1 which is an outside surface of the 
laminating direction of the first member A, and are formed. 
[0034] 

The second tabular member B has adhered to this groove formation side 4a by making into the 
groove formation side 4a the surface of the coat 4 which formed the slots 5 and 6 in the part I 
material A. The part II material B laminates the coat 1 2 and the coat 1 3 to the substrate 1 1 , and 
is formed as a layered product, and UV irradiation is carried out by making the surface of the 
coat 13 into the plane of composition 13a, for example, it is made into a semi hardened state, 
gives adhesiveness, makes it adhere to the groove formation side 4a of the first member A, and 
is unified. 

Therefore, the abbreviated cross-joint type channel 16 is formed by the slots 5 and 6 of the first 
member A, and the opposed face part 15 of the plane of composition 13a of the second member 
B that counters this. In this case, the opposed face part 1 5 of the second member B is using 
non cohesiveness, and even if it contacts flowing fluid in the channel 16, ft does not have 
influence. Make into the first channel 16a the portion which contains the first slot 5, the cistern 
7 for supply, and the first cistern 8 in the channel 16, and tet the second slot 6 and the portion 
containing the second and third cisterns 9 and 10 be the second channel 16b. Each channels 16a 
and 16b are formed in the capillary shape of 1 00-micrometer width, removing each hole, and the 
portion of each hole has a bigger inside diameter than it. 

In order to set the opposed face part 15 as non cohesiveness among the planes of composition 
13a and to set up other fields have adhesiveness, For example, what is necessary is to carry out 
complete cure only of the opposed face part 15, and just to make it non cohesiveness by 
masking and exposing except for the opposed face part 1 5, after making the whole plane-of- 
composition 13a into a semi hardened state and giving adhesiveness, Or proper means, such as 
giving a binder and adhesives to the whole piane-of^composition 13a except the opposed face 
part 15, are employable. 
[0035] 

This micro fluid device 20 constitutes the efectrophoresis device, the negative pole is inserted in 
the cistern 7 for supply, and the anode is inserted in the first cistern 8 in the first channel 16a- It 
will energize by impressing direct current voltage between the negative pote and the anode, and 



DNA which moves by efectrophoresis or an electroendosmose style in the first channel 16a, and 
its solution may be transported to the first cistern 8 from the cistern 7 for supply. It energizes 
by similarly, inserting the negative pole in the second cistern 9 in the second channel 16b f and 
inserting the anode in the third cistern 10, and impressing direct current voltage to inter- 
electrode, DNA which exists in the intersection of the first channel 16a and the second channel 
16b may be separated by the difference in a molecular weight at the same time it moves in the 
direction of the third cistern as a spot in the second channel 1 6b. By a diagram, each electrode 
is omitted. Movement and separation of each fluid can be performed at high speed by setting 
especially the first and the second channel 16a and 16b as a short distance. 
And adhesion strength T F (N/cm) of the first member A and the second member B can be 

expressed with the following formula specified by JIS K 6404-5, and when it exfoliates both the 
members A and B, it is taken as the size of the grade which does not damage each member A 
and B. 
T F =F/b 

However, F:peeiing-load (NX b: Width (cm) of a member 

Therefore, when removing the first member A and the second member B by the power more than 
adhesion strength Tp it can exfoliate, without damaging both the members A and B by setting 

the intensity of the first member A and the second member B as the size exceeding adhesion 

strength. 

[0036] 

The micro fluid device 20 by this example has above-mentioned composition, and explains the 
directions for use below. 

first, in drawing 1 and drawing 2 , the groove formation side 4a of the first member A and the 
plane of composition 13a of the second member B were joined — it adheres and the micro fluid 
device 20 is manufactured. The abbreviated cross-joint type channel 16 divided with the slots 5 
and 6 and each cisterns 7, 8, 9, and 10 which are exposed to the groove formation side 4a of the 
first member A by this, and the opposed face part 1 5 which is a part of planes of composition 
13a of the second member B is formed. 

Next, in the micro fluid device 20, in each channels 16a and 16b, each cisterns 8 and 9, and 10, a 
gel raw material (liquid object which serves as gel by thermal reaction or the photoreaction) is 
filled, it is kept warm at 25 ** for 2 hours, and gel is formed. And the buffer sofution solution of 
DNA is supplied to the cistern 7 for supply of the first channel 16a (buffer solution functions also 
as an electrolysis solution). 

And if direct current voltage is impressed and energized so that the electrode in the cistern 7 
for supply may be used as the negative pole and the electrode in the first cistern 8 may turn into 
the anode since DNA is charged in minus as shown in drawing 3 , In the supply side cistern 7, it is 
drawn to the first cistern 8 by DNA18 repelled with the same polarity, and it moves in the inside 
of the first channel 16a. DNA18 intercepts the energization to the electrode in the cistern 7 for 
supply, and the first cistern 8, where the intersection 16c with the second channel 16b is 
reached. Next, if direct current voltage is impressed and energized so that the electrode of the 
second cistern 9 of the second channel 16b may be used as the negative pole and the electrode 
of the third cistern 10 may turn into the anode, This DNA is divided into two or more 
independent spots, when DNA which exists in the intersection of the first channel 16a and the 
second channel 16b moves in the direction of the third cistern as a spot shortly in the second 
channel 16b and DNA is a mixture of that from which a molecular weight differs. At this time, 
since voltage is not impressed to inter-electrode [ in the cistern 7 for supply, and the first 
cistern 8 ] P DNA which remains in the supply side cistern 7, and DNA in the first channel 16a 
other than the above-mentioned intersection do not move. 

Then, if energization between the second channel 16b is intercepted, after the spot separated all 
over the second channel 16b has dissociated, it can hold. 

Next, since the groove formation side 4a of the first member A will be exposed to an outside 
surface if the end part is held, respectively and is made to exfoliate about the first member A 
and the second member B as shown in drawing 4, the spot of DNA18 of the separation state 



held all over the second slot 6 (the second channel 16b) is extractable. Or after DNA18 has 
dissociated all over the second slot 6 f a spray, Southern blotting, etc. of a fluorescence 
intercalator can be processed, and it can analyze, or can also inspect. 
[0037] 

Since two or more members A and B were adhered and the micro fluid device 20 was formed 
according to this example as mentioned above, It can process separating DNA18 etc., without 
being able to fill up the channel 16 with a gel raw material , without producing disclosure all over 
the capillary shape channel 16, and similarly producing disclosure. And by exfoliating the second 
member B from the first member A after that DNA18 of a separation state can be extracted or 
analyzed from the second channel 16b of the channel 16. 
[0038] 

Next, drawin g 5 explains the second example of this invention. 

Although the micro fluid device 30 shown in drawing 5 has the intensity of the first member A 
larger than adhesion strength with the second member B, it has only the intensity of the grade 
which the intensity of the second member B is smaller than adhesion strength with the first 
member A, and is fractured in the case of exfoliation. The part II material B has the composition 
which adhered the reinforcing member 31 who has the intensity in which the plane of 
composition 1 3a of the substrate 1 1 is higher than the adhesion strength mentioned above to 
the field 11a of the opposite hand- 
In this case, the adhesion strength of the reinforcing member 31 and the substrate 1 1 is set up 
more highly than the adhesion strength between the first and the second member A and B. 
Both the members A and B can be made to exfoliate, if it has such composition, without making 
the second member B fracture, if the first member A and the reinforcing member 31 of the 
second member B are grasped by hand etc. at the time of exfoliation and it exfoliates. 
What is necessary is just to adhere the reinforcing member 31 to the substrate 1 of the first 
member A similarly, when the intensity of the first member A is smaller than the adhesion 
strength of both the members A and B. The part I material A and the second member B should 
just adhere the reinforcing member 31 to the substrates 1 and 1 1 about the first member A and 
the second member B, respectively, when smaller than both the adhesion strength of both the 
members A and B. These reinforcing members may adhere to the member of a micro fluid device 
after use of a micro fluid device, and may adhere before use of a micro fluid device. 
As another example, the adhesion strength of the first member A and the second member B falls 
by one or more processings chosen from the contact with an activity energy-line exposure, a 
temperature change, and a fluid, or contact with a steam, It may be made to exfoliate possible or 
easily by making it weaker than which intensity of both the members A and B that adhered. 
At this time, the adhesion strength of the first member A before the above-mentioned 
processing and the second member B may be larger than each intensity of each members A and 
B, and may be small. In any case, the adhesion strength of both the members A and B should 
just become smaller than the intensity of each members A and B by the above-mentioned 
processing. 100 or less N/cm of adhesion strength [ 30 or less N/cm of] which fell by 
processing of one of the above are 10 or less N/cm most preferably still more preferably. The 
minimum of adhesion strength may be zero N/cm, i.e., natural detachment 
[0039] 

Next the example of this invention is explained with the comparative examples 1 and 2 as 
Examples 1-7. 

In the following each Examples 1-7 and comparative examples 1 and 2, especially a "part" 
and"%", as long as there is no notice, a "mass part" and "mass %" are expressed respectively. 
Each substrate of a layered product and the presentation of a coat which constitute each 
Examples 1-7 and the comparative examples 1 and 2 first and how to make are explained. 
[Preparation of constituent (x)] 
[Constituent [x1]] 

As a compound (a), 100 copies of 3 organic-functions urethane acrylate oligomer ("uni-DIKKU 
V-4263" by Dainippon Ink & Chemicals, Inc.) of the average molecutar weight 2000 [ about ], 
Two copies of 1-hydroxycyclohexylphenyl ketone (Ciba-Geigy "IRGACURE 184") was mixed as 



an ultraviolet polymerization initiator, and the activity energy-line hardenability constituent [xl] 
was prepared. 
[Constituent [x2]] 

As a compound (a), "unhDIKKU V-4263" 80 copy and "NH77E"20 copy, 0.1 copy of 2,4- 
dipheny|-4-methyl-1-pentene (made by Kanto Kagaku, Inc) was mixed with the aforementioned 
"IRGACURE 184" 5 copy as a polymerization retardant as an ultraviolet polymerization initiator, 
and the activity energy-line hardenability constituent [x2] was prepared. 
[Constituent [x3]] 

As a compound (a), "uni-DIKKU V-4263" 60 copy and "N-177E"40 copy, 0.1 copy of 2,4- 
diphenyl-4-methyl~1-pentene (made by Kanto Kagaku, Inc) was mixed with the aforementioned 
"IRGACURE 184" 5 copy as a polymerization retardant as an ultraviolet polymerization initiator, 
and the activity energyHine hardenability constituent [x3] was prepared. 
[Constituent [x4]] 

As a compound (a), "uni-DIKKU V-4263" 74 copy and "N-177E"26 copy, 0.1 copy of 2,4- 
dipheny)-4-methyl~1-pentene (made by Kanto Kagaku f Inc.) was mixed with the aforementioned 
"IRGACURE 184" 5 copy as a polymerization retardant as an ultraviolet polymerization initiator, 
and the activity energy-line hardenability constituent [x3] was prepared. 
[Preparation of a binder (y)] 

As a monomer, 100 copies of faurylacrylate (the product made from Osaka Organicity, LA), Cast 
the constituent which mixed two copies of 1-hydroxycyclohexylphenyl ketone (Ciba-Geigy 
"IRGACURE 184") as an ultraviolet polymerization initiator into the petri dish made from gfass, 
and it irradiates with ultraviolet rays for 120 seconds, The oligomer which has average molecular 
weight about 6000 adhesiveness was prepared, and it was considered as the binder. 
[0040] 

The device and test method which are used for manufacture, an examination, etc. of each 
Examples 1-7 and the comparative examples 1 and 2 are explained. 
[Activity energy-line (ultraviolet rays) exposure device] 

It glared in the Chisso atmosphere, using ultraviolet rays as an activity energy line. The black 
light used 200W metal halide lamp as the light source, and the ultraviolet ray intensity of 365 nm 
in an irradiation position used the light source unit for the multi-light 200 type exposure devices 

by USHIO, INC. which is 50 mW/cm 2 . 
[Dynamic characteristic examination] 

As a tensile test machine, using Oriental energy machine factory "straw graph V1~C" f especially, 
as long as there was no specification, it measured by a part for speecHof~testing/of 120 mm in 
24** 1 an< j humidity 55**5% atmosphere. As for the distance between initial grip implements, 
measurement of the intensity of a member set measurement of 60 mm and adhesion strength to 
10 mm. 
[0041] 

Next, each Examples 1-7 and the comparative examples 1 and 2 are explained. 
<Example 1> 

This example 1 shows the example which exfoliates the first member A1 that adhered by 
adhesion, and the second member B1 as it is. 
[Production of the first member A1 which has a slot] 

The with a [ 75 mm x 25 mmx3 mm in thickness ] which consist of polystyrene ("Dick styrene 
XC-520" by Dainippon Ink & Chemicals, Inc.) board was used as the substrate 1. The bar coating 
machine was used for this, coating of the constituent [x1] was carried out the coat 2 was 
formed, and semi-hardening of the exposure which irradiates the coat 2 whole with ultraviolet 
rays for 10 seconds was performed and carried out. 

On the coat 2 which carried out semi-hardening, the bar coating machine was used, coating of 
the constituent [x2] was carried out, the coat 3 was formed, and semi-hardening of the exposure 
which irradiates the coat 3 whole with ultraviolet rays for 10 seconds was performed and carried 
out On the coat 3 which carried out semi-hardening, use a bar coating machine, carry out 
coating of the constituent [x2], and the coat 4 is formed, After making it harden by performing 



exposure which irradiates portions other than the first slot 5 and the second slot 6, and the 
portion to accomplish with ultraviolet rays for 10 seconds through a photo mask, washing 
removal of the constituent [x2] which is not hardened [ of a non-exposed area ] with an ethano! 
solution was carried out 50% T and the first slot 5 and the second slot 6 were formed. By 
irradiating without a photo mask with ultraviolet rays for 90 more seconds, the coat 2, the coat 
3, and the coat 4 were stiffened thoroughly, and it accomplished with non cohesiveness. Then, 
the hole used as the hole and the first cistern 8 3 mm in diameter used as the cistern 7 for 
supply 500 micrometers in diameter which penetrate the substrate 1, the coat 2, the coat 3, and 
the coat 4 with a drill, the hole and the second cistern 9 3 mm in diameter which change, and the 
hole and the third cistern 10 3 mm in diameter which change was formed. 

The coat 4 with a thickness of 98 micrometers which constitutes the side attachment wall and 
opening of the coat 3 with a thickness of 98 micrometers which constitutes the bottom of the 
coat 2 with a thickness of 105 micrometers which serves as an interlayer for reinforcing the 
substrate 1 made from a polystyrene plate and adhesive strength by the above process, the first, 
and the second slot 5 and 6, the first, and the second slot 5 and 6 is comprised, Intersect 
perpendicularly with 30 mm in length, 105 m in width, the first 98-mm-deep slot 5, and the first 
slot 5, and 520 micrometers in width. The hole used as the cistern 7 for supply which it had 
crank type plane shape, and was formed in the both ends of total 30 mm in length, the second 
98-micrometer-deep slot 6, and the first slot 5, the hole which changes, and the first cistern 8 r 
The first member A1 that has the hole and the third cistern 10 used as the second cistern 9 
formed in the both ends of the second slot 6, and a hole which changes was formed. 
[0042] 

[Production of the second member B1] 

As the substrate 1 1 of the part II material B1, to a biaxial extension polystyrene sheet (75 mm x 
25 mmxSO micrometers in thickness) (made by Dainippon Ink & Chemicals, Inc.). Coating of the 
constituent [x1] was carried out using the bar coating machine, the coat 12 was formed, and 
semi-hardening of the exposure which irradiates the coat 12 whole with ultraviolet rays for 10 
seconds was performed and carried out. 

On the coat 12 which carried out semi-hardening, coating of the constituent [x2] was used and 
carried out for the bar coating machine, and the coat 13 was formed. Irradiate this coat 13 whole 
with ultraviolet rays for 4 seconds, use the coat 13 as the semi-hardening thing which has 
adhesiveness, and, subsequently a photo mask is used, Ultraviolet rays exposure only of the 
portion which faces both the slots 5 and 6 formed in the part I material A1, and the portion 
which faces the hole used as each cisterns 7, 8, 9 r and 10 was carried out for 60 seconds, the 
exposed part was stiffened, and it was considered as non cohesiveness. 

By the above process, the second sheet shaped flexible member B1 that is a layered product of 
the coat 12 with a thickness of 105 micrometers which serves as an interlayer for the substrate 
11 of the second member B1 and the improvement in adhesive strength, and the 98- 
micrometer-thick adhesive semi-hardening coat 1 3 was produced, 
[0043] 

[Adherence of the first member A1 and the second member B1] 

Double the position of the opposed face part 13a which are the non cohesiveness portions of 
each slots 5 and 6 of the first member A1, or the hole and the second member B1 of each 
cisterns 7, 8, 9, and 10 in the groove formation side 4a of the first member A1 about the plane of 
composition 13a of the part II materia! B1, and it adheres by adhesion, The capillary shape 
channel 16 was formed by each slots 5 and 6 and the second member B1 of the part I materia! 
A1, each cisterns 7, 8, 9, and 10 were formed by each hole and the second member B1, and it 
was considered as the micro fluid device [#1] of the shape shown in drawing 1 and drawing 2 . 
In this micro fluid device [#1], as for the first member A1, the whole including a root face with 
the second member B1 is non cohesiveness, and the root face with the first member A1 of the 
second member B1 is adhesiveness, and the portion which faces the channels 16a and 16b 
containing the cisterns 7, 8, 9, and 10 is non cohesiveness. 
[0044] 

[Use examination] 



[Preparation of a gel raw material] 

Acrylamide 38% and screw acrylamide 2% of mixed water solutions [ 125 copies of] ("the 40% 
aqueous acrylamide solution for electrophoresis" by Wako Pure Chemical Industries, Ltd.), 200 
copies of 5 time concentration trisboric acid buffer solution ("5 time concentration TBE buffer" 
by Wako Pure Chemical Industries, Ltd.), As a polymerization initiator, 20 copies of 30% 
ammonium-peroxodisulfate solution (made by Wako Pure Chemical Industries, Ltd.), As a 
polymerization start auxiliary agent, 1.2 copies of N,N,N\N'-tetramethylethylenediamines (made 
by Wako Pure Chemical Industries, Ltd.), The gel raw material was prepared by mixing one copy 
of 2.5microg/mL ethidiurn bromide solution (made by Wako Pure Chemical Industries, Ltd.), and 
652.8 copies of 6M (360.3 g/L) urea solution (made by Wako Pure Chemical Industries, Ltd.) as a 
fluorescent-staining agent. 
[Restoration of gel] 

When the solution of optimum dose of gel raw materials was manually poured into it, having put 
the pressure of about 300 hPa on the third cistern 10 of the micro fluid device using the 
micro syringe, the first channel 16a and the whole second channel 16b were filled up with this 
solution. At this time, disclosure of the solution of a between [ the first member A1 and the 
second member B1 ] was not accepted. Subsequently, the gel raw material was made to gel by 
maintaining at 25 ** in a moisturization box for 1 hour. 
[0045] 

[Electrophoresis] 

Trisboric acid buffer solution (the "TBE buffer" by Wako Pure Chemical Industries, Ltd.) was 
poured into the first cistern 8, the second cistern 9, and the third cistern 10 as electrophoresis 
buffer solution, and the needlelike electrode made from platinum was inserted. On the other 
hand, num buffer diluent 0,5muL of "phiX174, the DNA marker, HaelH, and the digest" by a sigma 
company was poured into the cistern 7 for supply as a DNA sample, and the electrode was 
inserted in it. Between the cistern 7 for supply, and the first cistern 8, the driver voltage 500V 
was energized for 5 minutes, the sample was moved, subsequently the above-mentioned voltage 
was cut, the electrode was removed from the cistern 7 for supply, and the first cistern 8, the 
driver voltage 500V was impressed between the second cistern 9 and the third cistern 10, and 
electrophoresis was performed. 

[Exfoliation of the second member B1 and extraction of an electrophoresis sample] 
The electrode was removed after the end of electrophoresis and the second member B1 was 
exfoliated from the first member A1 by pulling by hand. When the spray of ethidiurn-bromide 
(Wako Pure Chem fluorescence intercalator) 0.5microg/the ml was carried out to the second slot 
6 of the part I material A1 and the second slot 6 was observed using the fluorescence 
microscope (product made from the Olympus optics), the separated fluorescence spot was 
observed. Then, the required spot was extracted the whole gel using the needle. 
[Dynamic characteristic examination] 

The friction test was done completely like the top about the micro fluid device (#1) separately 
produced to the dynamic characteristic examination. The tensile-strength examination of the 
first member A1 and the second member B1 similarly produced separately was done. A result is 
shown in Table 1. 
[0046] 

<Comparative example 1> 

This comparative example 1 shows that adhesion strength (fixing force) exceeds the member A1 
and the intensity of B1 depending on selection of the raw material of the first member A1 and 
the second member B1, and it becomes impossible exfoliating it 

The micro fluid device created like Example 1 except having used the same activity energy-line 
hardenability constituent [x2] as a raw material of the coat 13 of the part II material B1 with 
having used by the coat 3 and the coat 4 of the first member A1, The fixing strength of the part 
I material A1 and the second member B1 was strong, the second member B1 fractured and 
exfoliation was impossible. 
[0047] 

<Example 2> 



This example 2 shows the first member A2 that adhered by adhesion, and the example which 
exfoliates second member B-2 as it is. 

The activity energy-line hardenability constituent [x4] was used as a raw material of the coat 13 
of part II material B-2, And after fixing the first member A2 and second member B-2 by 
adhesion, it irradiated with ultraviolet rays for 60 seconds from the second member B-2 side, 
and the micro fluid device [#2] was created like Example 1 except having stiffened second 
member B~2 thoroughly and having pasted up with the first member A2. 

The use examination was done completely tike Example 1 using this micro fluid device [#2]. As a 
result; the same result as Example 1 was obtained except adhesiveness with second member B- 
2 for the second time after exfoliation not being shown. 

The adhesion strength of a micro fluid device [#2] and the intensity of the first member A2 and 

second member B-2 were shown in Table 1. 

[0048] 

<Example 3> 

By this example 3, when intensity irradiates with ultraviolet rays the micro fluid device which has 
the second low member B3, the example whose exfoliation is enabled is shown, so that 
exfoliation is impossible. 

[Production of a micro fluid device, and a use examination] 

The part 0 material B3 was formed on the polypropylene biaxially oriented sheet ("FOR" and 30 
micrometers in thickness by the Nimura chemicals company) instead of forming on the substrate 

1 1 made from a biaxial-stretching polystyrene sheet, After adhering not having formed the coat 

12 and the second member B3 to first member A3 by adhesion, the above-mentioned 
polypropylene biaxiaily oriented sheet is exfoliated, The micro fluid device [#3] was produced like 
Example 1 except having considered it as the second sheet shaped flexible member B3 that 
comprises only the coat 13. 

Electrophoresis was performed using this micro fluid device [#3], and the use examination was 
done completely like Example 1 except having irradiated the micro fluid device [#3] with 
ultraviolet rays for 90 seconds from the second member B3 side after the end of 
electrophoresis. 

As a result, by the exposure of ultraviolet rays, the second member B3 hardened, and 
adhesiveness was fost, and the same result as Example 1 was obtained except having exfoliated 
the second member B3 from first member A3 by slight power 
[Dynamic characteristic examination] 

The micro fluid device [#3] produced like Example 1, first member A3, the second member B3, 
and the micro fluid device that irradiated these with ultraviolet rays for 90 seconds from the 
second member B3 side [#3'] r the same — ultraviolet rays — 90 — a second — between — 
having glared — the — one — a member — A3 — ' — and — the above — ultraviolet rays — 
90 — a second — between — having glared — the — two — a member — B — three — 1 — 
******** — a dynamic characteristic — an examination — having carried out — a result — a 
table — one — being shown , 
[0049] 

<Comparative example 2> 

Other than not having irradiated the micro fluid device [#3] after a use examination with 
ultraviolet rays, like Example 3, although exfoliation of first member A3 and the second member 
B3 was tried, the second member B3 was able to fracture and was not able to exfoliate. 
[0050] 

<Example 4> 

By this example 4, when intensity adheres a reinforcing member to low second member B4, the 
example accomplished as exfoliation is possible is shown, so that exfoliation is impossible. 
[Production of a micro fluid device, and a use examination] 

Part II material B4 was formed on the polypropylene biaxially oriented sheet ("FOR" and 30 
micrometers in thickness by the Nimura chemicals company) instead of using a biaxial-stretching 
polystyrene sheet as a substrate, It was considered [ not having formed the coat 12, ] as the 
hardened material which irradiates formation of the coat 13 with ultraviolet rays for 90 seconds, 



and does not have adhesiveness, The surface of second member 84 was made into 
adhesiveness by applying a toluene solution to the surface of the coat 13 5% as a binder, and 
carrying out warm air desiccation, And after adhering second member B4 to first member A4 by 
adhesion, the above-mentioned polypropylene biaxiafly oriented sheet is exfoliated, The micro 
fluid device [#4] which comprises first member A4 and second member B4 was produced like 
Example 1 except having considered it as second member B4 which comprises only the coat 13 
to which the binder was applied. 

the polypropylene adhesive tape (the product made from Nitto,) cut in width of 25 mm at first 
member A4 and second member B4 of the micro fluid device [#4], respectively The transparent 
gummed cloth tape was stuck and when it exfoliated by grasping this adhesive tape, respectively 
and pulling it, first member A4 and second member B4 of the micro fluid device [#4] could 
exfoliate, and were able to deal with sampling etc, after exfoliation like Example 1. 
[Dynamic characteristic examination] 

The result of having measured the intensity of the adhesion strength (adhesive tape pasting) of a 
micro fluid device [#4], the adhesion strength of first member A4 and adhesive tape, the 
adhesion strength of second member B4 and adhesive tape and first member A4, second 
member B4, and adhesive tape like Example 1 was shown in Table 1. 
[0051] 

<Comparative example 3> 

Afthough it tried to exfoliate first member A4 and second member B4 like Example 4 using the 
micro fluid device [#4] produced like Example 4 except not having stuck adhesive tape on 
second member B4, second member B4 fractured and exfoliation was impossible. 
[0052] 

<Example 5> 

This example 5 shows the example which exfoliates easily by warming. 
Using the micro fluid device [#5] produced completely like Example 4, after the end of 
electrophoresis, the micro fluid device [#5] was put into hot air drying equipment, it warmed at 
60 **, and the use examination was done like Example 1 except having exfoliated second 
member B5 from first member A5 at the temperature. 

As a result, the adhesive power of second member B5 declined by warming, and it has exfoliated, 
without second member B5 fracturing, 
[Dynamic characteristic examination] 

The dynamic characteristic measured at 60 ** is shown in Table 1 about the above-mentioned 

micro fluid device [#5l first member A5, and second member B5. 

[0053] 

<Example 6> 

By this example 6, by making a steam contact shows the example accomplished as exfoliation is 
possible. 

[Production of a micro fluid device, and a use examination] 

Instead of forming the part I material A6 on the substrate 1 made from polystyrene, it formed on 
the polypropylene biaxially oriented sheet ("FOR" and 30 micrometers in thickness by the 
Nimura chemicals company). And after adhering second member B6 to the first member A6 by 
adhesion, the above-mentioned polypropylene biaxially oriented sheet is exfoliated, The micro 
fluid device [#6] which comprises the first member A [A6] and second member B [B6] was 
produced like Example 4 except having considered it as the first sheet shaped flexible member 
A6 without a substrate. 

After putting the micro fluid device [#6] in the glass desiccators containing normal hexane and 
settling into 40 ** humidistat for 1 hour, when the first member A6 and second member B6 (it is 
considered as first member A6 T and second member B6 , « respectively) were pulled at the room 
temperature, it exfoliated easily. 

part I — material — A — six — r — the — two — a member — B6 — ' — adhesion strength - 
- and — the — one — a member — A — six — ' — the — two — a member — B6 — ' — 
intensity — a table — one — being shown . 
[0054] 



<Example 7> 

By this example 7, by making a fluid contact shows the example accomplished as exfoliation is 
possible. 

Instead of making a normal hexane steam contact using the micro fluid device [#7] produced like 
the operation collar 6, except having been immersed in normal hexane at 24**1 ** for 12 hours, 
when the same examination as Example 6 was done, the same result as Example 6 was obtained. 

the adhesion strength and member strength after normal hexane immersion (respectively — a 
micro fluid device — [ — # — seven — it is considered as '] r first member A7\ and the second 
member B7') of a micro fluid device [#7l the first member A7 r and the second member B7 are 
shown in Table 1. 
[0055] 

<Comparative example 4> 

If the state where silicon rubber was suppressed with the finger is not held instead of the 
second member B of Example 1 other than having suppressed and stuck 1-mm-thick silicon 
rubber with the finger when the same use examination as Example 1 is done, The gel raw 
material was revealed from between the first member and silicon rubbers, and was not able to fill 
up a channel. 
[0056] 
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[0057] 

[Effect of the Invention] 

As mentioned above, according to this invention, there is no disclosure of the sample from a 
channel at the time of use of a micro fluid device, and when required, it can process exfoliating 
easily, exposing a channel, and extracting the sample in a channel, or analyzing the second 
member etc. 

[Brief Description of the Drawings] 

QDrawingjQlt is a top view of the micro fluid device by the first example of this invention. 



[Draw ing 2]It is C-C line drawing of longitudinal section of the micro fluid device shown in 
d rawing 1 . 

[Drawin g 3jlt is a top view of the first member shown about the micro fluid device shown in 
dr awing 2 in a D-D line horizontal section. 

[Drawin g 4]It is drawing of longitudinal section showing the state of making the second member 

of the micro fluid device by the first example exfoliating from the first member. 

[Drawi ng 5]It is drawing of longitudinal section of the micro fluid device by the second example. 

[Description of Notations] 

A The first member 

B The second member 

4a Groove formation side (surface) 

16 Channel 

20 and 30 Micro fluid device 
31 Reinforcing member 



[Translation done,] 



